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XXIX. RECENT DEVELOPMENTS IN MANUAL 
TRAINING, WITH SPECIAL REFERENCE TO THE 
TEACHING OF lOHN DEWEY ' 

By J. J. ’Findlay, Fh.]). 

Ficlden Prop^oor of Juluco/ion. Minuhesiir 

^TwotPhases of Manual Training. —The Manual Training move- 
ment, in EuropiJ and AnxT'i(*a. fdikia lias pass('(l (lirougli two yc'ty 
/distinct phases : Otto Salomon, of Niias, may ])(‘ lakon as the 
chief ex^ftnple of the on(‘ scliool, and J(jhn l)(‘W(*y of tlie otlna’. 
Comparisons are often odious, and li(tl(‘ is gained ])y setting up 
two authorities^ in rivalry; I will assuiiK' tliat the n'adiT has 
secured elsewhC'ri' Siifficient acquaintaiKH' with the Sloyd p(‘dagogy 

* and* content myself witli indicating tlu^ salidit h'atures of a 
practical characU'r which are com])ris^;d in Dewey’s jilaiis for 
educating young children. The n^aderyain then make his own 
comparisons. 

The Experimental Work of John Dewey. - It must b('»jjre'’ 

m^d that Dewe;^ is not in any sense a specialist in manual 
training or craft work. He is a psychologist, or rather a ])h)lo- 
§opher who adheres to*that group of thinkers called Pragmatists. 
Speciil cirewnfstitnees led him many years ago to takii an interest 
in children’s •development and to diia^ct the proceedings> of a 

* shiali school. VThis work brought him to see the importance of 
manual training, iiot as an isolated “ subject,” but as part of a 
’curriculum in whi(^ mathematics, history, geograpliy, language 
are equally important. In this school there were sotne very young 
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chjldren, and these were taught largely on Froebelian lines 
allhougii Dewey diverges quite definitely (see Dewey, School and 
Child, f)p. 48-62) from the strict Froebelian kindergarten. But 
his chief constructive reforms were concerned with childr§n^ag#d 
seven to twelve, and it was in this field that his influence was so 
wi(4‘]y i'xerted in the United States. I say ^ was ” rather than 
“ is,’^ becaus(i allhoiigli the (dfect of this work abides, Pr<^essor ■ 
Dewey himself, on coming to New York from Chicago in 1905, 
gave up his S(*hool, and now confines his* investigations to the 
more' abstract radiations of psychology and pedagogic^^. 

Summary of Principles. — ^'fhe essence of these reforms can be 
siimrnarisf'd in a hnv sentences. ^ 

{ii) 'riiey begin .with an interpretation of the child’s outlook : 
— IT(' is concerned with society, i.c, with the behaviour of the indi- 
viduals about him, but liis desii*e is not to reflect upon behaviour 
or discuss it : rather it is to occupy hirjj^elf* intidligently but 
always ])racticalTy and seriously, with materials and tools* which 
r-epres('nt this beliaviour. The term of “ occupation ” is addpted 
to 'sjgnify (D('W(‘y as abov(‘, p. 8f) a ^node of .activity on the 
I)art of the child which reproduces, or runs parallel to, some form*. 
of work carri(‘(l on in social life.” • 

{})) J^ut sinc(‘ modern adult activities ara complex and their 
nature disgiiisc'd by all the elaboratums of trade aqd manufacture, 
a simpl{‘r styh' of (uaaipation is propos^xl, more congenial to the 
siinpK', uiuhUVrc'utiatt'd hh^ of the cliiltl — the scissors, ^.g.*are« 
appropriate to the ('hild rather than the sewing-machine. Thus 
tlie teaclier finds that tln^ theory of culture epochs, of parallelism 
betwevn the child and tlu^ racc^ affords a rough line of guidance in 
tlie sf‘l<'('tioii of tlu'se occupations, since the life of our forefathers, 
in domestic activitits, weaving, cooking, building, were sin^e, 
and at the same time highly intellectual and purposeful. 

(c) Thereu})on follows the line of correlation betw^een craft 
and culture. Tlie story of primitive man is not flie*ok)ry of merd 
barbajiiaiis, but of great and worthy (pochs in human devejpp- 
mi'iit which arc enshrined in literature : Hiawtitha, Ulysses^ 
Beowulf, and in sacred story the lives of the patriarchs and of 
Egypt, thcK' are pliases of social e’kpericnce^Which appeal to the 
cliild not merely as story, but as practical life, with problems con- 
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cerning primary human needs, in food, clothing, sheltei, oUch,as 
the child finds (or should find) presented to his own daily experi- 
ence. 

^ (<<) ‘Many •teachers misunderstand the course of tliis argument 
and suppose that Dewey intended the cliildreii mciely to play ” 
with these stories, making models of Beowulf’s armour of 
UlyssPs’ raft. Now \’ 4 hile such play is (jiiite in order as an a<‘ces- 
sory or si^e show, helpful (like all imitative art and drama) to 
the understanding o^ life, this is not the essence *of the scluane. 
What the chiTd supremely needs to understand is his own life, 
his daily needs in food, clothing, and slu'ller : the })rol)I(‘rns i)re- 
sented toTKm are not the problems of the past, but thes(‘ are to 
be applied, wherever possible, to ])resent situations. Thus, when 
he has sown wheat, and ground a little of it to help to understand 
the story of Joseph in Kgypt, he will actually ni^ilo' lu'ead for his 
own ted)le, afid learn^all he can by observatioiy^and by personal 
worl^ of what bread-making means to himst^If ;;nd his own circle. 

(Obviously* tlTis ap])lication^ cannot be made so readily in all 
•fields of domestic and mdustrial activity, A child can lu*lp* to 
make bread — the present writer has frequ<‘ntly shared exce llent 
stuff produced by school children for tluir Iuik Ii — but he cannot 
make furniture or Veave clothes. NeV(Ttliel('ss lu^ can go far 
enough in these activities and gain scuk* syin})athetic under- 
staijding of the handicraft world which surrounds him. 

Criticism, leading to a Fifth Principle. - Ih're we have suin- 
maiv.sed some ijeiieral principles of j)roc<‘dur('. Thc‘ ja-aclical 
teacher may very fairly say that tln^ principles are too general, 
and do not provide him with a scheme or syllabus whii h he can 
copy. ♦The older plans for Manual Training do provide* such 
soifcmcs, for they are based uj)on the (‘xecution of a seqiu'iua; of 
V models,” the order, being determined by the mast(Ty of sue- 
*cessiye points in technique. One scliemc will be conc(Tned with 
*nSodels in wood, another with cardboard models, another perliaps 
wifh a rafha ‘material. But the new school ” finds no use^'in a 
«5eries of models, for the execution of any piece of work in a school 
‘Such as Dew^cy conducted rnay demand the employment of a 
variety of materials^ and tools regardless of any consideration of 
a sequence in technical skill. 
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We may state this as a fifth general principle {e). Up to the* 
age of ttv'elve or tliirtccn, handicraft work should employ a variety 
of tools and mahaials- -any, in fact, which the scholar and teacher 
can procure, to enabl(‘ the end to be achieved., Henc^ ike ' 
specialisms of mochm industry are not the teacher’s guide, but 
tlaSruidillen'idiated activiti<‘S of early man who was at once car- 
pentiT and l)Uil(ler, vv(‘aver and artist. Hi^^ power was dispiayed, ‘ 
not in th(‘ isolated output of a develo])ed technique, but through 
th(‘ resouia'efufiK'Ss of a product which refied on whatever came 
to liand. • 

Difficulty of prescribing a detailed Syllabus. — ^I'hus, by way 
of syllabus all that such a school as that of Dewty cvm supply is 
the in(li('ation ot problems ” tor investigation, arising out of 
tli(' vari('(l iiit('r(‘sts, iiistorii'al or otht‘rwis(', cr('at(‘d by school 
studies. lo)r e.v'im|)le (/er ci/. ]). (So), the Am('ri('an boy will be 
attra('((‘d to study tiu* jasein;iling lih* of U#*; tViiU'Wcan Ijidians. 
•lo grasp this ade(|ualel\', the class must in,ik(‘ a wigwam ^n a 
vacant jiati li id l.iiuL i hey will be left to tlh^r pwn resoftrees • 
as mu('h as possibh', but will \\(‘l('oni(‘ the a(lvice*and control of 
the specialist iminual instiuctor when tiny get into difficulties. • 
If the class is largt', <i le'v will b(‘ de[)ut('d to ('onstruct file tent ; 
otlu'rs ('an make Indian diesses, jiottery, ('t(» All the arts with 
a larg(‘ variety of tools and material au* “ rcapiisitioned ” : much 
of this ('annol !h‘ oid('ri‘d from the siori' roonT of 'the Education 
Coinmitteiy but laihua' in that n'spiM't only stimulates teacfiers 
and taught alike to greater ind(‘]H'nd('nc(‘ and la^ourcefulness. 

1 bus tlu' syllabus iedi*ces its(‘lf, as regards xManual Training, 
to a men* iiulK'ation ol tlu* studi(‘s on whk'h the suq.x‘ssivc stan- 
dards^’or class- s arc eiigagi'd, in history, literature, nature know- 
ledge, with a, list of possible' artu'les or obje'cts* such as may^e 
constiucted as lU'cessiiy nu'ans for undeistanding the life of the 
people who are Ix'ing studied, or, in the case of nature know-* 
ledge, objects which are bi'ing luvded in the garden nrtn the caje* 
of phnirts and animals. Jdant })ots, wdndow' boxes, tl6wer borders, 
c.g. ought to Ix' made, or partly made, by children who want tow * 
use such, and not provided all complete by tRe beneficence of,^ 
older folk. • » 

Further Investtgation by the Present Writer and Colleagues. 



BY J. J. FINDLAY 


13 


I 

• — I have outlined very briefly what appears to be the essence of 
the reform, as regards handicraft, of which John Dewey kis be^n 
the leading ‘exponent in America. Investigators are not, how- 
e^r, resting on their oars, and more recent incpiiries, while 

• accePtiug ih<^ importance of the historical development from 
dug-outs to waterpianes, as one line of work, point to the need 
for associating the help of the manual instructor with childrsiVs 
development in other directions. 

For we*must recognise that the cliild does not “ live ” in the 
past ; he can glay in it, i.e. he (‘iijoys the art of fancifully putting 
himself and his fellows into the simple dramatic situations which 
past story opens up ; but play, after all, is a luxury, and neither 
child nor adult develops whoh'somely if his ('iivironiiK'nt is 
severed from the present. Handicraft is essentially’ l.ibour, toil, 
drudgery : it is conditioned by th(‘ fundamental law “ in tlie 
sweat of thy face thou shalt eat bread/' 

Ojif schools ha been regarded too much as places where 
children (in all ty^joes of school and all ranks of S()ci('ty) can esca])e 

* the rigour of* yiat ‘law. Jn our mistakim regard for tlu'ir t(mder 
years wc have been inclined to let them grow uj) in ignoravite’ 
of its meaning ; ignorant, that is, becaus<‘ they are not ])(‘rmitt(‘d 
to take a real personal share in the toil by wliich their ijeeds are 
met. If it is true that the life and ways of the aia ient world can 
be only understood by children when tiny use their hands in 
constructing objects to repnisent that life, it is ecpially tru(' that 
our modern drab^world of toil can be only understood by motor 
activity which shares that toil. 

Hence we find in recent years Jiat attention is being given 
to a group of pursuits not usually reckoned with the handictalts, 
but they are essentially of the same nature and appeal })sy('ho- 
logfcally to the same side of child life : they are usually calhxl 
domestic or social activities. The child, so far as liis powers 
germib^ is ir^yited to share in the work of the caretaker, the car- 
penter, the craftsman of any kind, who helps to make his sfj^^^ol, 
'his classroom, or his playground orderly and convemient. The 
r&om has to be dusted : it is his room, why should he not keep 
tt clean — or, at any rate, try »to do so: and, by frying, learn 
what such work means? Obviously, there is„much that lies 
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beyond his power, obviously, too, if all his time were to be^ 
absorbed in such work, he would not have the requisite time for 
other studies. But he should do enough to enable* him to find 
his place among his fellow-men as a manual worker, to realise 
his dependence upon his fellows for the common bq^icfits £)f ^daily •. 
life, so that henendorth he will not accept theicomforts and indul- 
provid(id for those who toil, without a sympathetic under- 
standing of the cost (not in money, but •in hard labour) which 
these entail. This is the ethical contrilxition which crafts as 
conducted within the school walls shoirfd make : more im- 
portant, it would seem, for the wellare of our modern society 
th;in the contribution which a manual instructor can offer who 
merely regards hjs task as conceriuxl with the psychological 
development of the individual, or with his vocational efficiency. 

Craft as the Interpreter of Culture. -Now, while this trend 
towards the association of Manual Training with domestic 
activiti('s is vejy important, it should not-fx* pursued sb^s to 
derogate from the cultural value of handicrafts, i.e. their, rela- 
tionship to history. And in the 'U)(;wey School it will be* 
*see<a that the emphasis placed on*i)n4iistoric times is carried for- 
ward aft(T the age of eight in a syllabus of history proper, in 
which iiiiturally (aiougli the United States plays the chief role. 
In a European school this trend may be expi'cted to be far more 
emphasisi'd, since there is more history to be.decili; with. Hence 
in th(‘ Fielden School, from which details are su})plied below, it 
will be observed that humanities, art, and c^ratts arc largely* 
treated as om* syllabus ;^the m.mual instructor is also a teacher « 
of English history ; or, to IV more exact, the teacher of these 
classes is, to tiu; la'^t of his powers, both a craftsman handling a 
variety of tools and a scholar (\xj)loiing many fields in the public 
and domestic life of onr ancestors. Thus the crafts rende? a 
double service : first and fonanost as jxirt^of the daily toil whieh 
supports mankind ; secondly, as an interpretatioq^of th% arts^ 
thoJ^leas, the cuiillicts by which our English people have won 
our great heritage of culture. * ♦ 

Programmes still in the Experimental Stage. — ^The illustra- 
ti.-'us giver) below are eon lined to«the Chicago school founded b/ 
Professor Dew'ey^ and to the Fielden School, but there are many 
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^hools, or individual teachers, who are working more or le^s 
tentatively on such lines. And neither these two schools nor 
others can be* said to have laid down a definite programme that 
cai^^ copied in detail. In fact, the authors of these programmes 
•Voula 6e the hst to desire such imitation, since it is only by the 
varied independent activity of teachers acting in co-operation that* 
the valpe of the principles can be tested. ^ 

Further, it should^be noted that these principles have been 
tested with* small classes. Professor Dewey secured the co- 
operation of a large ceftps of teachers well equipped both in his- 
tory, science, handicrafts, and the fine arts ; and tlie children were 
divided intq^mall groups, often less than twelve in number. The 
Fielden School has not had such abundant resources, but even 
here the classes are restricted to about twcifty children, and 
teacher is provided for every class. In botli schools wliatever 
success was achieved must be traced to the willingness of a t(^acli- 
ing staff to eo-operate year by year in working-out pedagogic 
probleans based upgn principles of child development. Wlu're 
such co-operati(!!)p can be. seeurod, the function of the manual 
•iifstructor is greatly modified from that which now commonly 
obtains. His expert knowledge of tools and materials is available 
hot only to help the children to secure a mod<'rate skill in wood- 
work, needlework, or gardening, but to help (!very other teacher 
to second the childr,^.‘n's efforts, from the kindergarten onwards, 
jn a ifnited scheme of school pursuits. 

• Exigencies of time table require that separate periods should 
Jbe ass*igned week by week to arts and crafts, but the timcj table 
and the specialist teacher arc not the governing factors : these are 
subordinated to the developing needs of the young mind wtich 
explores the unknown world, both intellectual and practical, as 
one problem. So regarded, the manual instructor is no longer 
a jfiechanic, entrusted with an inferior office, but is the indispens- 
ably coMeague and adviser both of teachers and children. The 
experjt in humanistic studies may start the children on a field pf 
feploration, but the satisfaction of these instincts can only be 
reached, either by adults or children, with the aid of the crafts- 
man. Thus the next^ step tg be taken as regards *the school 
organisation of handicrafts is to strike a close alliance, based on 
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i^tutual respect, between the experts : the co-operation of ret 
teachers will replace the isolation and antagonism of specialists. 

Illustrations of School Programmes. — I. From The Elementar, 
School Record (Chicago University Press, 1900, o.p.) A portigg 0 
this volume, covering the pursuits of children up to fhe age oTmne 
Ills recently been issued by the Froebel Society under the titk 
of ihe Dcivey School, 1913. The portions by Professor^Dewey 
himself, (xpounding the principles of gen^^ic psychology under- 
lying the curriculum, were edited by the* present writer in The 
School and the Child (Blackie & Son, 1906). * 

As regards handicrafts and domestic activities the following 
were undertaken at the age specified : — 

Average age Five. — Centring round “ The Home : Construc- 
tfVe work.— Iron ht)lder, rug, chair, house from manilla paper, 9 
by II inches, weaving of felt, cloth, raffia, rattan, candlewick, use 
of pasteboard bpx(‘S, picnic basket and hanging basket (raffia) 
for flowers. Ifi the spring, playthings, tops, and kites. ‘Choking 
cereals and stowed fruits for lunch: rough , measurements were 
n(;cessary and were readily appreciarted* ,* 

Average age Six. — Autumn, a typical grain farm : Flail, mof- 
tar to grind corn, model of fences (rails and posts), •a harrow, 
moasur^^s (bushel, half bushel, etc.), made in cardboard and used. 
Afterwards a sheep farm was introduced and provided material 
for craft work in tlu^ “ shop.” • 

Winter and Spring. — Present industrial occupations : efttton^ 
sugar, rice, lumber, (piarrying, shops and stores. For each of 
these there was some “ ^lop ” work, e.g. sleds, carts, harrows.’ 

Cooking. — As in previou^^ear, but number work emphasised; 
exatt fractions (I, |) used. The work for luncheon (includ- 

ing setting the table, serving, waiting, washing) was “ real,” 
whereas ihe other occupations partook necessarily of the nature 
of play and drama. * 

Average age Seven.—” So-called history work» i.e. rec^oji^ 
stfiuttion of social experiences, taken in its simplest. (L^. primjtive) 
stages,” helped by camping out and picnic experiences. 

Shop PFor/v’.— Emphasis on constructive^ side, making of 
houses, tools needed — including hajehet and knife : aU forms dl 

wood, from the unfinished wood to the finished lumber. 

\ 
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Cooking, — More careful examination of cereals : comjxarisOn 
of weight and bulk by measuring. In the spring, the tliree t ypes 
of vegetables, in each case working out the method of cooking 
^he starch, woody fibre, or flavouring sub- 
stances, such*as minerals and oils. * , 

Sewing. — Skins, Unv, and their treatment. Primitive ii's>j)fe- 
ments#made in the ” shop ” and used to prepare wool, from fl<‘ece 
to finished cloth. Ti‘chnical work in sewing — wojk-bags, wash 
cloths, wo\^en on simple looms. 

Average age Fight. — Study of American Indians “ personat- 
ing a tribe,’" “ seeing what man has accomplished by a peo])Ie 
before the»4ise of iron was known.” ” I'his is the period, in 
increasing measure, of accpiisition of skill, of^tedinitiue ” — in ;;11 
subjects of the curriculum. 

Shop Work. — A rude boat, sails. Making spindle and loom 
for the ^textile room^ Design for an Indiiin mat ^ Indiiin basked 
for rc^ds. First principles of machines : use of joints, knife for 
whittling ; making articles needed for Iiistory and scienc(\ 

^ Cooking. — ^'fypical forrti of pfoteids as found in egg, milk, atid 
meat (as affected by heat, acid, and water). 

Fraciital gardening commenced. 

Average age Nine.— Local history and geography : Chicago 
and the north-west : finally, Iiistory of eastern colonies begun. 

Textile Room. — Development of the loom and weaving was 
•studied — one of the children succeeded in inventing the heddl(\” 
Design for mats, fSr penwipers, etc. Dish cloths, holders, w(jik- 
•baskets for the use of the class. individual clioice jier- 

mitted to suit, varying ability. 

Shop Work. — ^I'owel racks need(‘d in the school. Mod(‘l of a 
” prairie schooner”: articles for gifts at Christmas. A tyjucal 
pioneer colonial house, \idiich involved the first juiiu iplc s of house 
construction in wood (gable, roof and strength of timber). 

• Vegetables as for nine years old (with whom they 

§harod the luncheon). Bread making, also cheese. 

« Gardening continued. 

, Average age ^ Twelve.— Completion of studios of the 
American colonies, with a varXity of work in languages (including 
Latin) and science which had no conn,gction with handicraft. 

HI— 2 
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'".This ^group united with Group X. in some work for the club* 
house, both in manuahtraining periods and in art work, and 
discussions of principles of sanitation/' 

^Average age Thirteen.—'' The work of this group 
winter and spring furnislu'd a concrete example of the possi- 
biii^^ of correlating educational material thfough its relation to 
social experience. The organisation of a club among th« older 
children, and^the desire of a meeting-room ef their own, together 
with the n(‘(‘d for a dark room for photography, was flie point of 
departure for work in household sanitation, architecture, interior 
decoration, carpentry and j)arliamentary law. The children 
decided that the erection of a club-lujiise on the scIkw^I grounds 
W4LS a feasible ])lan - chos(^ the site, mad(? the plan, estihiated 
the cost, worked iJiit a schimie of decoration, made designs for 
furniture, and did a considerable amount of construction of the 
little house.” i^Mie wlioU' of this account ])p. 237,^238 of 
. The Klcmcntary School Record, final number, is molit valifable.) 
The work in seieiic(‘ - study of light and its aj^ifteations to fllioto- 
gr?ij)hy -also su])plied experience*in hantiicraft. • 

11. From The Demonstration School Record y No. 2. — The 
Pursuits of the luelden School (Manchester University Prtss, 1913). 
—The curriculum of the Fielden School as published in this 
book gives no details as to handicrafts before; the age of ten 
(Class III.) The younger children from the kindergarten up 
to Cl ass II. have been allowed to work, inore or less, on methods# 
similar to those ex])ounded by Professor De\\1:‘y, but with mofe 
emphasis on classical sto»:^Norsc and the Greek. * ' » 

Average age Ten (Class III.). — ^I'hc Humanities ^llabus covers 
Celtic and Koman Biitain, the English Conquest up to the Norse- 
men and William the Conqueror in eight sections (local history 
and geography are taken along with tliesq). Each of these topics 
affords handicraft i)roblems in early pottery, paper modelling, 
simple wood work (saw, nails, and glue), coarse sevring, incluciiiig 
d(TOrative work and simple basketry. Illuminated lettering 
taken with the handwriting. ^ 

As an example in detail. Section III. may be quoted : plap 
and model oi^ Saxon farmsteads and Saxon ship. Model of early 
English village,* houscs,tbarns. Making of stage properties for a 
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slight play, illustrating the life of tlie early English, a,g. glee 
harps, drinking vessels, horns, weapons, byrnies. Simple tapestry 
on sacking, worked in coloured wools. Agricultural implements; 
^ fodi^u\ensils jn clay, wood, cardboard. Parts of a moiiastor.y, 
arches, doorways. Jieed pens ; monkish sandals (used in a ph^y* 
written by the children). • 

Average age Eleveif (Class IV.). — ^The Humanities syllabus carries 
the childrep forward through the Middle Ages : the handicraft 
problems are of the same character as those of Class III., but 
more developed in form. Writing, illuminating, and binding of 
chronicles of historical events : binding of other books are 
ne^ed.'’ Models of buildings which must^ involve as far as 
possible the actual limitations and diftkulties of the buikL*r. • 
Average age Tivelvc (Class V.).— In tlie Humanities syllabus the 
end of the Tudor period is reached and a rich variety of mod(‘ls 
is afforded, using the same materials as in th<' ])itvious y(‘ar, e.g. 
the use of the butt^ress in architecture becomes rm})()rlant . Wood 
and c^ay models in the solid* to hel]) the science course are alsi^ 
made : the effeefs of baking the clay are also notc‘d. 

In co-operation with Class IV. “a large ]nod(‘l of the eartli 
in wooden frame-work and cardboard surfact' for ust^ Jn the 
course of Physical (.reograi)hy ” has been att('mi)ted (globe al:)out 

2 feel in diamet(’r). 

Average age Thirteen i^Chxss VI.). — Forward through the seven- 
\eenth century. Ip the craft room much time is taken to trace 
the development of printing : wooden types and a wooden print- 
ing press : setting up and printing i/f school notice's : woodcuts 
of rough illustrations and decorations. This is followed by })i^.per 
and bookbinding— quarto, folio, etc., studi(*d jaactically. 

The Elizabethan house, model of Gnajk and Roman order of 
architecture, with refeiFnce to the classical revival. “ Models 
sliould be constructed not of cardboard, but in the same way as 
tfie^originals." 

• Average ^ge Fourteen (Class VII.). — The eighteenth century, 
coftcluding with the# Industrial Revolution. Naturally the handi- 
craft work is here concerned largely with the problems arising 
out of the applications of science to industry, reverting back to 
the work# in spinning, waving, etc., pr./c(ised in earlier years. 
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“ Construction of pulleys and other simple machines. The appli- 
cation of heat to industry in the working of metal.'\ 

Average age Fijteen (Class VIII.).— The curriculum both in the 
Humanities and Science is now directed to the study of Aaatern •• 
i:Jnditions and problems, since the scholars^ are soon to leave 
scll(^o^, the craft work follows suit. The* boys of this class 
have taken a regular course in vegetable •gardening whtle the 
girls gave th^ time to needlecraft. Also the printing press has 
been used extensively, and electrical and chemical apparatus for 
the sciences syllabus, including the installation of wireless tele- 
graphy (oflicial sanction having been secured). 

'i'he authors of the above syllabus do not underftfke that all 
the details s])ecihed will l)e carried out in any one year. ‘‘The 
syllabus given is not intended to be treated as a series of exercises, 
but rather as group of suggestions concerning the type of work 
which will be natural outcome of life’s demands.”* 

'riu' following paragraj)h is added at the foot of the ‘direc- 
tions for the handicraft syllabus : ^ * • 

* General for all Classes.— A]ydYi from the Hutnanities syllabus 
any piece of work about the school within the power of the 
scliolars should be ap])ortioned to the class best fitted for the 
work as siaii work arises. Examples are : Mounting and fram- 
ing of small j)ictures, ‘ Passe-partout ' work, lUAking and repair- 
ing of chalk boxi's and waste-])aper boxes, cfecorative friezgs for 
the class room, apparatus required for the science syllabus,* 
making and biiuling of covers for books.” 



XXX. THE BA'SIS OF EXERCISES AND METHOD* 
FOR JUNIOR PUPILS 


By Miss Clotildu von Wyss 

Lecturer, Loudon Day Training College [University of London) 


The Funcjipn and Aim of Handwork for Junior Pupils. — The 

function of handwork in schools is, in the o^jinion of the writer, 
to provide activitj^ for such physical organs as eye and hantl, 
and to provide opportunity for observation, planning, and 
reflection, .It thus ensures continual intiTrclation of ideas 
and •action. From this consideration the spi'cial aim of the 
hanckvork in jui-)ior departments may be formulat(‘d. It does 
not lie in the n^astery oi tools nor in the production of beautijMl 
and desirable articles; it cannot therefore technically be called 
manuak work.’^ The aim of junior handwork lies within 
itself; it is to give .the child intellectual responsibility for devising 
plans, material,^ and tools for his work, and to let him acquire 
wisdom by mistake's and by success, which is again ca])able of 
controlling further action when suitable stimuli present them- 
^Ives. Thus fact* becomes faculty. 

Principles which control the Selection of Exercises. — It is 
impossible to lay too much emphasis iqjon the fact that the 
children cannot throw themselves heart and soul into their ^vork 
unless they have a definite motive for doing it. The very nature 
of the work requires ^close attention, concentration, and inde- 
pendence of thinking which the stimulus of a clearly conceived 
mj)tiv(? alone can sustain. Might the motive be fear of punish- 
^ment, hope of material gain, love of emulation ? To induce 
cjiildren to work by an appeal to such emotions is a refuge for 
^destitute teachers! No such artificial means arc required if 
occupations are of interest to the child. The word* “ interest 
is used in a wider sense, connoting not^only pleasurable things, 
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but ttve normal mental attitude towards some possible experience? 
It therefore becomes a matter of paramount importance that 
the handwork has some definite relation to the range of the 
child’s life, and tliat it is an outgrowth of his present taste^nd, 

tendencies. 

Ifvtlie child himself realises that some desirable achievement 
migfit be attained if he possessed some particular articlg, skill 
or knowledge, the right motive for efficient construction, sus- 
tained labour\ toil, and grappling with subject-matter is estab- 
lished. The problem for the teacher, theft, lies in this, that he 
so prepares conditions that the children, in virtue of their present 
tendencies, instinctively turn their own activities {^qwards the 
fulfilment of their own human possibilities. Occupied in this 
way the children show signs of a growing self-respect and 
contentment. Tlje satisfaction of constructing an object that 
adequately series a given purpose develops into ^ delight of 
doing things well and making them beautiful. • , 

Tile meaning of the above remarks will. become clearer by 
reference to some definite instance, •whu:h may i^erve as illustra- 
tion. In the course of events a class of little boys (age nini 
years) make the acquaintance of silk-worms just hatched from 
the eggs. To possess and rear silk-worms becomes the climax 
of desire. The possibility of owning some excites interest. 
The boys understand what are the necessities of life of silk-worms, 
and they appreciate the reasonableness* of the reminder '‘that 
they must offer some guarantee of their ability to care for them 
before taking possession. „Ways and means are considered. ’ The%^ 
one and only obstacle is associated with the housing question. 
The "boys’ moans arc limited, and the buying of suitable cases 
out of the question, also match-boxes are inadequate and un- 
sanitary. ^ 

Here, therefore, is a set of conditions closely related to thp 
children’s present tastes and experience, and containing on^ 
obstacle in the way of the fulfilment of desire. The 4t?er 
stimulates the children to activity, but the conscious motive for 
constructing a breeding-case is the necessit;^ of removing the 
obstacle in the way of providing fo^r all the wants of their pets» ' 
The details o^ Construction require much intellectual activity, 
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•and learning by experience is an obvious feature of the work. 
A sense of satisfaction and enjoyment is evident, althoiigli the 
work contains elements in themselves disagreeable and difliciilt. 
► gladness of their souls many boys wish to ornana iit tlu'ir 

breeding-cas^s, testifying to the fact that art is born o[ joyjn 
labour. • \ * 

Ir^ selecting exercises in construction it will be foifnd tliat 
they represent two classes, according to the special lued which 
they are t© supply, (i) Certain exercis('s lead to the construction 
of articles which in tli^ opinion of the children have some interest 
or value of their own, and appertain therefore* to the general 
categories^ yf crafts and industries. Examples: weaving a hat- 
band, making a work-basket, binding a book, modelling a llowea- 
vase. All these exercises have some iesthctic value, and ar^t* 
from the children’s love of useful and beautiful things. The 
children’s piotive is supplied by this need of' things that si'em 
to them good and beautiful. (2) Other exercises assist in some 
inteliectual pursuit such as science, mathematics, or geogrn])hy. 
Examples : Making of jnodels to record the main facts of the 
''structure of flowers ; constructing a balance to be used in sim])le 
scientific* work ; inventing a special tool for sonui prac tical 
process ; making a relief map. 

Method of Instruction. — A general survey of handwork 
courses in junior .departments in schools re veals several types 
of iflethods of instruction, which should be critically considered. 

(a) In some oourses it is obviously the teaclar’s aim that 
' the*children should construct carefully and well some partic ular 
object. The analysis of the process of construction is made 
by the teacher ; the children often do not (wen see a model of 
the finished article. The work is dictated and directed step by 
step. This method involves hand and eye training — in fact the 
pYitire force is concentrated on the physical or manual side. It 
is generally adopted where education for a trade is aimed at, 
ancl the mastery of tools is of vital moment. But inasmuch as 
tjie child is in no way responsible for the process of construction, 
and is not requii'ed to exert himself intellectually, much hss 
to make experiments with material or tool, the educational value 
of the process is entirely lost. Moreover, educatton for a trade 



24 . lilli bliLliCTION OF EXERCISES FOR JUNIORS 

and purely technical training has no place in the early years of 

school life. 

(b) In other handwork departments for young children* the 
watchword of self-activity controls affairs. The children are 
supplied with some kind of material— cardbhard, bundles 
tf stkks and paste, or with match-boxes, iticks, and gum, or 
with Mst and strips of wood, or with pieces of cloth, needle, and 
cotton. Tk(y are required to make with these materials any 
object they please. Some children with vivid imagination and 
a strong play instinct produce toys often very skilfully constructed. 
Many children are overwhelmed by the freedom of choice and 
the lack of stimulus in any one direction, and their w^ork resolves 
itself into vague play. Yet another section of the community 
dt'rives ideas from the leaders of the class and delights in doing 
the same thing. 

Work of thi^ kind seems to be based upon the fallacy that 
the child can think and work things out for himself without 
some factor in environment which will start and direct thoijght. 
Ik^re self-activity is impossible and all intellectual activity is 
di'pendent on environmental conditions, and it is futile to hope^ 
that anything but the crudest work can be ceirricd out by the 
children, all of them invited to make things at a given moment 
with given materials and with vague and varied thoughts forming 
the mental background. 

(c) It is not impossible to devise a ^method of instrucJrtion , 

which will embody the most important element of both the pre- 
ceding forms of teaching, and this is desirable, since the adop'iion^ 
of one to the exclusion oflTie other is in each case the cause of 
failing'. In accordance with the principle asserted in the early 
])art of this article, every exercise in handwork must have its 
origin in an intellectual atmosphere in w^iich the child becomes 
conscious of a real need and is filled with a desire to satisfy it^ 
To create this situation is the function of the teacher, tha 
responsibility of devising ways and means is the child’s, 
being responsible he must be free to select material and toql 
to carry out his own plans. • 

In a course of instruction of this type it is in no way intended 
to exclude technical tracing. But whereas it is generally con- 
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sidercd sufficient that the teacher has a clear conception of the 
end in view for which it is necessary for the child to acquire certain 
skill and power, the considerations stated in the early part of 
ihis grticle require that the child is aware of his own end and 
feels his own need. Thus, in the course of buildini; a toy ca>-t 
the boy through experience realises the necessity of hainnir^inif' 
a nail straight into a narrow strip of wood, he will tln'ieTon' of 
his own accord, or at the mere suggestion of the teacher, practise 
hammering hails into a* waste piece of wood. 

Likewise in decorating the cart with a design in colour and 
chip carving he will practise both brush stroke and manipulation 
of knife patiently in order to acquire the necessary skill required 
for his handiwork. In all thes(‘ instances* the child himself 
realises the need and trains himself, often with a determination 
and perseverance that only a heart's desire can C(nnmand. To 
induce the child to practise hammering in nail^s straight and 
make •bfushwork designs on paper because some day the skill 
thus jttquired may^come in useful, is a situation which has little 
significance to him, and becifuse the motive is not part of Im* 
own mental attitude, perseverance is apt to flag. 

The abeve represents an ideal method of procedure, and in 
schools where the classes are small and sjiace and funds adaiuate 
this ideal can be/calised. All the sanv' no one is blind to the 
fact that with classes of thirty to fifty children tin; exigencies 
cf space and other limitations require a eli})])ing of wings. Ihit 
never for a momenf must the ideal be lost sight of, nor can th(‘ 
Vfork*be looked upon otherwise than pro iem. Th(‘ geiural 
conception of ^he plan of work will still remain the same; tiici 
creation of a definite desire and motive is still possible, \7ith 
the help of rough material the children can still work out their 
own plans and give expression to their ideas. It is prob.ilde, 
however, that they cannot all carry out their schemes, es])ecially 
if very varied and costly material is required. Here a new j)hase 
ixiTh® lesson must be devised. All the plans of the children 
mu^t be submitted to the criticism of the class, and the one which 
^ms best by common consent^ is carried out. 

Again in the case of the construction of articles^ which have 
excited the admiration of the children atd have^ aroused their 
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love of imitation and possession. The children should eaAr 
be provided with a model of this object, so that they might dis- 
cover for themselves the plan of construction. This is obviously 
impossible where large numbers are concerned, and again some 
c<)mpromisc between joint and individual actioh must l^e re- ' 
•^orl’ed to. • 

It^eems unnecessary to emphasise that construction^al work 
in whichN^e teacher has carried out an essential part, cannot 
be called the child’s work, and often implies a mcH-al delusion. 
Thus, to lot children in infant schools \^’eave baskets of which 
the beginning and turning up of the spokes is the work of the 
teacher, cannot be looked upon as educational han(4work, though 
it may mean employment and occupation. 

* Suggestions for a Scheme of Work. — Experimental work 
carried out in the demonstration schools of the London Day 
Training Colle^^e resulted in the following scheme, of work for 
. the three lowest classes (age seven to nine respectively).' . 

Sfa<^c I.— '{a) Stick laying to be dcvelopcddnto figure drawing 
•iri illustration of stories. (6) Clay modelling, chjefly in connection 
with a course of social history, for which beads, rings, pots, and 
exercises in building are required, (c) Colouring ^d cutting 
out fraper figures made to stand, to be used in a realistic and 
dramatic representation of regions in geography, scenes in 
stories, etc. (d) Invention and construction.of tools, implements, 
and utensils in connection with experience of primitive indUstriaJf 
processes. • 

Sta^e IL — {a) Clay modelling in connection with gcogfaphy. 
(6) Simple models in stiff paper for the geometrical analysis 
of %o\id figures — c.g. match-box, cupboard, cottage, (c) Making 
a simple portfolio for collection of pressed leaves, (d) Strengthen- 
ing and painting a wooden box to serve as window garden, 
(c) Decorating flower-pots with simple designs based on geo- 
metrical units. (/) Making a chip basket for growing* mustajrd 
and cress, (g) Making a wooden loom and weaving w\t& it. • 
(//) Making toys — c.g. cart, woollen ball, etc. 

Stage nL--{a) Making a portfolio for* brushwork studies. 
(6) Bookbinding, (c) Construction of a fruit and seed chart 
with pictures madexto open.” (d) Making mats and baskets 
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\\^th chip-wood, raffia, or cane, {e) Lace makini: (girls only). 
(/) Making geographical relief models. 

Orie of the chief features of such a course is tlie fact that 
the woric is not restricted to any one kind of material, the selection 
of articles arising from the personal needs of the childu'n ai;^! 
the needs of the more<purely intellectual section of the curricaikiin.^ 
To con§ne activity to woodwork at one time, clay-mocleffing at 
another, and cardboard modelling at yet another. iiAyodiices an 
element of ^irtificiality* which is contrary to the fundaiiK'iital 
principles of educational handwork. The charactt'iistic featiin' 
of such handwork must be parallelism to the methods of real 
social life. 



'XXXI. SPECIMEN LESSONS ON HANDWORK 

By Charles L. Binns 

lulilOY of “ Manual Training,," Joint Author of •" Principles ofk Edncaiionat 
Woodwork " by Binns and !\Jarsden 

Planning out a Lesson. -In giving a lesson on any subject the 
teaclu'r must kc'cp in mind the age of the childrei; is dealing 
with, the amount of knowledge they already have of the subject, 
'and the time at his disposal for the purpose of the lesson. A 
study of child nature and the ways in which the mind works will 
help him to make his teaching suit the childrea’s capacities ; 
will help to give him more of that desirable “ tact ” inUcaching 
which some maintain is a born quality rather tlian an acquiped one. 
•^I'he children should take an activ^i part in the. lesson and be led 
to obsi'rve with exactness, to reason and form sound conclusions 
on what th(‘y se(‘, and to rely as much as possible on their own 
pow^’s of acquiring knowledge. Observation is more than mere 
seeing; the lull appreciation of what is seen ^depends upon the 
contents of the mind and the interests af the person seeing. 
Hence the teacher must guard against* the tendency to Sissun^ 
that his hearers see and think in exactly the ways he hirn^elf 
does ; he must bridge the gulf of years and try to sec Us l4ie 
children see. 

^Questioning plays such an important part in all forms of in- 
struction that tlie teacher should give careful study to the art. 
The three chief types of questions may be classed as preliminary 
or experimental, instructive, and examinatory. The first is li^ed 
for finding out what the pupils already know relating t5 the pro- 
posed lesson, the second to direct the course of the lesion 
planned in the teacher’s mind, and the third for testing whej;her 
the lesson, has been properly app^rccived. In instructive ques- 
tioning more time should be allowed for thinking out the answer 
than is needecJ for thd other forms. 
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A good question sliould be clear and concise, worded in lan- 
guage^ suited .to the vocabulary of the children, and definite 
enough^to admit of only one right answer. Questions requiring 
Yes or No for answer are apt to encourage guessing and should 
be used very sparingly. The answers of the children should, 
a rule, be in complete* sentences, but this ought not to bi' carfied* 
to the point of pedantry; they must be grainniatical^ 1o tlie 
point, in the children's own words, and should show tliat thouglit 
has been given to them. 

Nothing in the writer’s opinion wall so greatly ]ie]]> in plan- 
ning and giving lessons as a thorougli understancliiig of the 
Herbartian Fcfrmal Steps. Psychologically, the method of Herbart 
and his followers may be open to certain objections, but it offers 
the best scheme of practical teaching })rinci])les availabl(‘ to 
teachers. Briefly put, the purpose of the live stc^)s is as follows : 

(1) Pjepafation, — ^'fliis is the preparation of th(' children's 
minds *fo‘r the lesson, by finding out what is known relating to 
the proposed lesson and bringing into activity the j)uj)ils’ id(*as 
gei^mane to the subject. State clearly the aim of tlie h'sson, d(< 
not leave it to be guessed. Ask yoursell, What do my ])Uj)ils 
know, andVhat ought they to know in ord(T to understan^l ? 

(2) Presentation. — Having ('reated an ajqndite for the new 
matter, the next step is to satisfy it ; not by a glut of focxl with 
no time for assimilation, but in mouthfuK as it were, w'ith pro])er 
^ime for chewing and swallowing. In other w'ords tlie connection 
between the separate {)arts of the lesson and tlie lesson as a w’hole 
must be ensured by first concentrating atl('ntion on the details 
and then reflecting on their bearing -an ebb and flow^ from part 
to whole. 

(3) Comparison. — After calling up ideas likably to lielp and 
thc/i adding the new matter, tlu* next stag(‘ is to compare and 
cOUtrast,^ Idea after idea, like bric.k after brick, having been 
lald^they must now’ be bonded horizontally. Examples, objects, 
illustrtitions, etc., aid in this. 

^4) Generalisation.— Wore we form general conclusions, make 
dur law,” fix a definition, or^raw our moral. 

(5) Application. — Now comes a test wdiich enablg^ the teacher 
to discov^ whether the lesson is a success or not. Intellectually, 
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th(! lesson finishes with the fourth step, but knowledge is more 
fully our own when it serves as a basis for action. Let the test 
be as practical as possible. 

s Lksson I — The Saw 

“ 'Stc^ I. Preparation. -Have you all u^cd a saw? Tell me 
what of a saw you have used ? Do you know •of any 
other kinds of saws ? 

Aim of the Lesson. — ^To fmd out in what ways the saw does 
its work l)(‘(l(!r and more easily than any other tool wall do it. 

Step 2. Presentation . — Now we can, perhaps, best discover the 
sjK'cinl value of the saw as a tool if we imagine thitt«we have all 
^other tools at our cli'spusal, but no saw. We will suppose, then, 
that we are all cast ashore on a Robinson Crusoe island with plenty 
of other tools, Init without a saw, and that W'c have saved plenty 
of linibt'r - planks, boards, etc. — from the wreck. 'By fhe way, 
how^ wt're tlu‘se boards cut ? If our stock of them runs but, how 
shall W(‘ make our own boards from the trees Veiiave aboilt us ? 

We shall, of course, need to make tnany things. Suppose ^ve 
desin‘ to cut this board I have here into two equal lengths, how 
shall^wc' set about it ? Various suggestions are offoifd : — Break 
it ; cut vec-shai)ed grooves across it on both sides ; bore a row 
of hoh's across it, and so on. Shall we get true ands to the board ? 
Shall we be abb' to get our two pieces as lohg as we couli^ if we 
had a saw ? We w'ant to cut the pieces next, we will suppose* 
right along the centre into two narrow^er boards ; how cai^^ that 
be managed ? Split it with an axe, or by means of wedges. Will 
it sjdit just where we want it, or how will it split ? No, it will 
split with the grain, and that is not always parallel with the 
edge of the board. 

Ask cpiestions on slanting cuts in the same way, and draw put 
the fact that all the severed edges would need trueing with a:te, 
or chisel and plane. , * 

It will be noticed that the pupils are required to thirtk out 
for themselves how the problems and situations presented •by 
the teacher can be satisfactorily solved. Most boys have faced 
the analogous ^situation of severing a piece of string without the 
use of a knife or other cutting tool, ^hould the teac^ier prefer 
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however, he may proceed experimentally. The problem is a 
uitable one for the Heuristic method, and the class might be told 
If in small groups to carry out practically the diflerent cuts 
Withopt using a saw. 

Step 3. Comparison. Can we do the weak in less time with 
a saw ? with less labbur ? with less waste ? and bi-tter for our 
purpose I 

-Step 4. Generalisation . — We started out to find why the ijiw 
does its own’ particular ' work better than it can be done "(vith 
other tools. Now I wanl you to give me a definition of what the 
saw is. A tool with teeth. Yes, but so is a comb, or a rake, 
or a cog wheel. I want your definition to say what the saw' 
does, and how it docs it compared with the way oflier tools would 
do it. Various definitions given and discussed. 

A definition to embody the matter of the kssoii would be : A 
saw is a tool with teeth used for dividing timber in any direction 
with theicast amount of effort and the least possible waste. 

Stef 5. Application of Lesson . — A class engaged in woud- 
wofking makes pr^ictical application of the lesson in using saws 
with a better appreciation of their efficiency. Another ajiplica- 
tion would be to sketch a saw and write under it the definition 
of a saw arrived at during the lesson. 

Three or four Ijoys might each try one of the different ways 
mentioned of cutting- a board, and report as to tlie time taken 
compared with the same task carried out with the help of the saw. 

■ ? Lesson II — How the Saw Acts 

The above Wesson, drafted out on the lines of Herbart’s 
Formal Steps, deals with the efficiency of the saw as a tohl ; 
it takes no account of the cutting action of the saw, that is, 
why it acts so efficiently. If one lesson only has to be given on 
saws, the above treatment is, perhajis, as suitable as any. If a 
series of lessons is contemplated, the first three steps might 
well Ttic all included under preparation. It seems desirable to 
emphasise this, so that it may be clearly understood that the 
Formal Steps can be spread over several lessons, instead of being 
applied to each separate lesson. 

If Not« of Lessons are solely for the teacher’s own use, and he 
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is thoroughly familiar with the ground to be covered, the follow- 
ing outline is all that is necessary for the purpose of further 
instruction on saws. The Shape of the Saw. — Get pupils to con- 
trast shap(,‘ with that of Chinese and Japanese saws ; tcnsicyi and 
coinj)r(?ssion ; tin* adv'antage of pushing the saw instead of palling* 
it. Thick V. Thin Blade. — Which is rtie * better ? Contrast 
J^astern and West(*rn types ; limit of thinness of blade rfixed by 
th^ need of sufiicumt stiffness to prevent undue bending when 
unefcr thrust ; this is obtained by the shaj)e of the saw as well 
as by th(‘ thickne ss of blade. Need of Clearance. — Call attention 
to tlu* cutting i)art of saw; ‘"set” of the saw; reason for 
this; amount iKH'ded ; methods of setting. The Cutting Action of 
Saws. — (i(‘t pupils to point out differences in the shape and 
number of te'clh p(T inch in ripping and cross-cut saws. In 
rip])ing saws tli(‘ tedh act like narrow chisels, severing the wood 
in slice's ; teetli are' sharpene'd, therefore, by filing square across. 
(!ross-cuts are sliarjH'ned obliquely, making a cutting ed*gt5 on the 
outer edge of eaeii alternate,' toedh ; the wood is severed on each 
side of tile' cut, and the waste -the sawdust-T-{)ushed out by^the 
thrust of the' saw. 

Questions are sure to be asked abemt the small “‘nib ” on the 
back edge' of the' })oint of the saw. This ])rejjeTting piece serves 
no useful purjiose, but merely relieves the striiight outline of the 
back edge. Sometimes it is omitted. 

Lhsson JII-d'fiE Bow Saw 

f 

Pupils to recall that in our talk on saws we found that a tnin 
blade is best, provided it be not loo thin. Thep by simple ex- 
pe'fiments and demonstrations the following points will be worked 
out. What is it that limits the thinness of tlu'^lade ? Methods 
of stiffening the blade of the bow saw ; twisted cord; long, fine 
bolt and thumb-screw. Show the pull exerted by the cord^-by 
using a .spring balance or by loading. Sa}^ the pul/ is 30 ib., 
and that the distance of the cord from the cross stay ai>d from* 
the cross stay to the saw blade is as 2 : 3. Show by demonstra- 
tion of the princi])le of leverage that the tension on the s\w 
blade is 29 Jb., and that this force is pushing against the 
handles and so exerts a pult on the blade. What is the 



BY CHARLES L. BINNS 


amount of the force acting on the cross stay in the middle ? 
Fifty pounds. Is it a pushing or a pulling force ? Could 
we ex^rt a pushing or compressive force on the blade ? Show 
^vhat Happens when a slight push 
of this kind is\applied to a loose 
unsupported blade. • ^ 

• Wh^t pressure can be put on 
the saw without overcoming the 
tension set • up by tht 3 twisted 
cord ? If the latter is slackened 
a little, what difference will re- 
sult ? What, occurs when the saw slicks and the blade is only 
slightly stretched ? Whe;i is the saw bladi' mo;^: likely to break ? 
What would happen if we kept twisting the cord ? 

Ask for definitions of tension and comjiression. What other 
examples of t(«ision and compression can you give ? Is the bow 
saw suitable for straight sawing ? Why not ? How could it be 
made tuitable ? ^ Is^the total pull on the blade 20 or 40 lb., S('e- 
in^ that the reaction is 2a lb. Mt. each end ? Show that one pull' 
resists the other and that the total force acting on tin' blade is 
20 lb. only. Hang a 20 lb. weight on the s])ring balaiux'. What 
tension is there on the spring ? What takes the pull at the end 
opposite the weight ? 

•Lesson IV— The Pensity of Different Woods 

• Specific Gravity. — Prepare specimens of the dilferent woods 
by^pianing them to any convenient S(‘ction. They need not 
necessarily all be alike, so long as they are of the sarnie section 
throughout their lengths. For the ])iirpob(; of tliis f sson we^vill 
assume that all the pieces are one inch scjuare, and an^ cut olf 
exactly ten inches long. 

, Step I. Preparation, ~-\N q have here several })ieces of difhTcnt 
801*13 of wood all ]dancd up to the same size. One of you shut 
your*c^es and I will hand you first one j)irce and tlien another, 
and^ you will tell me what you notice most, 'fheir weights 
differ. Now you know that different substances contain 
different quantities of matter,"* bulk for bulk ; you have an 
example of this in the specimens before* you. •How can we 
in— 3* 
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oivc with another in this respect ? Yes, we 
could weigh them and so compare them one with another. 
It will be miicii better, liowever, if we have for our stahdar^ 
of comparison a standard that docs not vary. I shall let^you 
cai;ry out the experiment I am about to show you in groups 
of tlin‘(i or four, and tlien we will have a farther talk about the 
results.^ ^ 

A im of Lesson . — We desire to find the density of these different 
woods. * * 

.S 7 e/> 2. Pyese)ituti()n.- ~\lere is a buckc*t of water ; I lower this 
pit'ct' of yellow deal vertically into the water till the water just 
su})])orts it. One of you come and measure the parUtl^t has been 
.subiiK'rged. It i^? exiictly 5^^ in. We will now try this piece of 
walnut. It sinks lower than the yellow deal did ; in fact, yf 
in. have been iincha* water. 

Now try all the spcicimens, and write down the results. Use 
decimals for the fnictions. • • 

^ Step j. CA)mpayison.-~l see from your^tabTe of results that the 
piece (jf white deal, or spruce iir,*is marked 5 in. What is the 
w'cight of the water th<it the wood has pushed aside, or dis- 
placed ? Yes, it is exactly the w’eight of the whole jMece of wood. 

( This is not an c'asy conception for boys, as a rule, and should be 
elaborated.) We know nowg then, that wdiitp deal is just half 
the weight of a similar bulk of water ; that is, a column of water 
10 in. X I in. x i in. w'cighs double ouf piece of deal of the same 
size. It we take the water as our standard and call it i, what 
llgure will rejna'sent the white deal ? Yes, '5. That fr^ffcn 
deiy)tes what is teriiK'd its specific gravity. , 

I have here, lanxever, another piece of wood called lignum 
vitec which wc' will try. It does not lloat at all, but sinks like 
a piece of iron. What must be its specific gravity ? Yes, it is 
gR'ater than i, and we will try to find out how much greater. 
There is anotlu'r way of doing this ; but let us see if we caniK)t 
manage by the method we have used already. ■ Suppose we try ' 
the result of fastening with two very light brads a piece of, the 
white deal on one side, and anotlier on the opposite side of the 
heavy specintf'^^- this next in the water, we see that 

the combined pieces ^sink to a depth of^y^ in. How much deeper 
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in the water is each piece of deal ? 2 } in, making 5 in. alto- 
gether for tilt two. To wliat is tlic e.vfra sinking due ? \\V^ 
a(id the 5 in. to the reading of 7J in. tlien. Wliat do you 
ftiakS out is the specific gravity of the ligmun vita? ? (Sketch the 
arrangement on the blackboard as an aid). It is i'25. 

Step 4. Generalisation . — How do you account for the fact 
that softie woods are heavier than others ? Let us st'C the effect 
of placing tli^se lumps of cinder and pumice stone in water, fell 
me what has happened > Next we will take some of the lumps 
and pound them small. The powdered pieces now sink. Why 
is this ? Yes, you are quite right ; the larger pieces are full 
of holes, aTid it is the air imprisoned in these .spaces that 
keeps them afloat. Broken up small they are much less in bulk, * 
the same amount of matter takes up less space ; in other words 
they are denser, more dense than water, hence they sink. Per- 
haps t^i^ gives you a hint as to why these different woods hav(‘ 
different .specific gravities. Yes, they too have air imprisoned 
in the minute tubes or fibres of which the wood is made up ; as ^ 
a matter of fact the actual wood material has a greater specific 
gravity than water. No doubt you can now tell me why some 
timbers are heavier than others ? Observe the specific gravity 
of those woods you know to be the hardest of those in your 
list. 

# 

For*greater exactness tjie water we take as the standard has 
t 5 be of a certain temperature and prt'ssure. Why is a tempera- 
tutftiii4)f, say, 62 degrees fixed ? Is there a difference of density 
between hot and cold water ? 

The specific 'gravity of a liquid or solid is its weight in pro- 
portion to the weight of the same volume of water at a known 
temperature and pressure. The story of Archimedes and the 
golden crown, and the discovery of the method of finding the 
specific grakvity or relative density could be told. 

St^ 5. Application . — Write a definition of specific gravity. 
The weight of a cubic foot of water is 62J lb. ; find the weight 
per cubic foot of the timbers on your list. What weight is a 
cubic foot of cast iron ? Its spcCific gravity is 7-21. 
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\ V— -Tra Hardening and Tempering of Steel 

Preparation.— \\'\\o knows what most of the tools y9u use 
are madci of ? Are they all equally hard or tempered alikd. 
lesson will make you understand clearly what is mearft by 
hardenin|:( steel and temi)cring steel. Wh^.t is meant by hard- 
ness ? Do you know of anything made of very hard steel ? 
Will it bend ? Mention sometliing of steel which will bend. 
Is that as hard ? Get some pupils to file first at the beVel of a 
chisel, and then a piece of broken bow-saw blade. 

Prescnfalion.—I liave here a piece of broken clock-spring. I 
want you to watch closely what I am about to do with it. 
The teacher places one end of the steel in the hottesf part of the 
* gas flame, the top of the blue-coloured part of the flame, and 
when it is heated to a bright red, plunges it quickly into a vessel 
of water. Tell me what 1 did, and what you think has happened 
to the steel. Onii of you try to bend the end of it. W:h^t hap- 
])ens ? Yes, it breaks off as soon as you tr};. What do you say 
V of things that arc; hard and break off^ir/'that wiy if you attempt 
to bend them ? (live me c'xamples of brittle objects. * 

'File process you have just witnessed is called hardening 
steel. I will put the hardened end into the flame and heat it 
again, but thib time 1 shall withdraw it gradually and allow it to 
cool very slowiy. Now try to bend it. Wd find it bends and 
re-bends easily without breaking. Tfie steel in this cendition 
ib termed soft. JkdoiT, it w'as hard and brittle; nowit is. ex- 
tremely bendable and. — w'hat is the w'ord I want ? 

For most toolb we nevd something between these extremes 
of* very hard and very soft steel. By a process balled tempering 
we can make' steel any degree of hardness between very hard 
and very soft that we desire. I will harden the steel again, rub 
it bright with emery cloth—a piece of sandstone would do — and 
place it in the flame once more. What do you notice on^the 
part just outbide the gas flame ? What do you think icauses. 
these colours to appc'ar ? They are due to a thin film of oxide 
forming on the clean surface of the metal, and the colours are 
a useful guide to the tool-smifli in getting the right temper for 
any tool. *h\)llow' carefully what I am about to sav and you will 
understand how this is done. 
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Suppose this block of iron to be red liot. I'his smnlhT piece 
of hardened steel, rubbed brigld, is ])Iaced on it. What effect 
>^lcfdhc hot iron have on the cold piece of steel ? By the time 
th^Bteel is at a temperature of about 220'' C. a jxde yellow 
colour would show, at 230'' C. a light straw colour, and as the steel 
gets hotter we should see in succession dark straw, brownisli yi'llow, 
brown, •purple, bright blue, dee‘p blue, and linally tlie steel would 
go black before enterin^^ the red hot stage. If we w\int to ‘Met 
down” or temper a piece of hardeiu'd steel for a tool, we must 
cool it off by plunging it in water when it lias reached the colour 
wliich represf'iits the right d('gr(‘(' of hardiass for tlie kind of 
work the io(tl has to do. All this should he demonstrated by 
actual experiments and observations, w'lierever jiossible. 

I'liink first of the work these tools havx' to jierform, and then tell 
me which should be tlie harder, a chisel or a screw’driver ? Yes, tlie 
chisel iti the hhrder of the two. What would hajipen if you w'(‘re 
foolisli enough to use a chisi'l to drive in seix'ws ? It is ck'ar tluai 
a scia^wdriver slioufd tempered to stand rough usage. If a 
saAv blade wmild not bend* what would occur ? Is that as hard as 
a chisel ? Let us get back to those colours : I will write tluari 
dowm in the ord(‘r in which they appear and tell you tlK.' colours 
that give the jirojK'r temper for several tools. For instance* the 
pale yellow is riglit lor files and lancets, where gr(\at hardness is 
requir^M ; browni^tr yellow is suitable for penknives, punclu's, 
thiscls, etc. ; brown for* scissors and plane irons ; purple for 
wdiich have to strike heavy blows ; blue for sjn'ings, saws, 
and screwdrivers, which must all be tough and elastic. 

CompurtsoH and Generalisation .-- 1 aw any j)iece of steel b(' 
tempered ? No, for many purposes what is calk;d mild steel is 
used, for example railway and tram liiu's, the plati's of wLich 
steam boilers and ships are const ru(i(‘d. Why cannot this sort 
of steel tempered? The reason is because it contains only a 
smajl amount of carbon. It is almost the same in fact as ordinary 
wrought iron (whicli is nearly free from carbon), except for its 
greater hardness. Unless there is sullicient carbon in the steel 
it will not temper. Tool steely contains only i per exmt. to i'5 
per cent., but even this small quantity makes a b;g,difference to 
its natur^. 
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I wonder if you have ever thought how much we owe to 
tiiose early workers who first found out how to work metals into 
tools and weapons. What were the earliest tools made the.., 
kind that primitive man used ? And what followed flint ? 
another metal came into use before iron, and that was bronze. 
Bronze is a mixture of nine parts copper arfd one of tin. So im- 
])()rtant have these materials been in the history of rnan that* 
tlie three great periods of history, going back thousands of years, 
have been called the Stone Age, the Bronze Age, a'nd the Iron 
Age. Steel is only a better kind of irdn. What is iron made 
from ? 

Af>plication.~~li has been assumed throughout this lesson 
.that only the simplest experiments are available. The boys may 
be asked to carry out such tests as the following : See if a piece 
of corset-steel will temper. Try to harden a wire nail. Make a 
nail iHinch from a piece of steel wire. Should the end of the 
punch struck by the hammer be hard ? Why not ? Find out if 
the tang of a chisel is as hard as the blade, " 

Notes on Practical Woodwork Problems 

'riiree typical examples, suitable in this case for the elder 
scholars, will show how some of the practical work may be 
carried out. 
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We will, s^uppose it is desired to introduce the common 
dovetail joint. The* two sketches (a) and (h) are drawn on 

^ i i 
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the blackboard and the boys allowed to select either one or 
the other. 

In\thc case of the book support, wliich is to support the end 
Wilks of a partially filled bookshelf, the width may be marked 
4 to 5 in. and the thickness f in., leaving the design to the 
scholars’ choice. * 

For^the match-box bracket, stipulate that the projection on 
top of the front piece be i|- in. by bi., the sizt' of the o])('ning 
in an ordinary match-box. The design and the gameral propor- 
tions may then be l(dt*to the scholars. All th(' demonstrations 
necessary for puj)ils of this stage would be tlie joint. Show the 
class a W(i)l-designed dovetailed joint, and get them to comj)are 
llic proportions of tlie pins. Then mark out and make one joint 
in front of the class. As soon as the first ])U])il is ready, the* 
method of gliu'ing uj) the joint should be shown. In tlu' case 
of the book support the Iiorizontal pi('ce should be thinned down 
at the end before tlu' two pieces are glued together. The trim- 
ming Jind smoothing of the joint must not be attempted, of 
coiirsc, till the glue is thot^aiglily set. ‘ 

This lesson might well be followed by a more difficult problem 
embodying the dovetail construction just practised. The (ex- 
ample below makes a demand on the jnipils’ intelligence apart 
from purely manipulative ability. WVite on tlie blackboard :~ 

A sovereign measures approximati'ly I in. diameter and yV in. thick. 
•You are to make a doyefailed box that will just hold two thou- 
sand sovereigns ; the top and bottrjin of the box to project in. 
on each edge, and the thickness througliout to be f in. Give 
thought not only to the correct siz(‘ of the box, but also to the 
pleasing proportions that should exist in relation to length, 
breadth, and depth. 

The task should be left to the scholars to work 
ofit entirely by themselves. When all have corn- 
pfeted the box, attention may be called to those 
showing the best proportions. The designing and 
making of a pair of suitable hinges from stout tin or 
sheet brass would form a fujfther exercise. The boxes when 
finished could be taken into the art room^and, uijdpr the super- 
vision of J:hc art master, ^designs be got oi^t for a simple incised 
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carving pattern for the top of the box, or a painted or stencilled 
decoration. The box illustrated is a boy’s work, but not the 
design of the stencil, 

BOOKS FOR REFERENCE 

Suf^^rsiioiis jor Tcathcr^, issiicrl by the Board of Education ; John Adams'. 
Primer on Teadiinf^ (Clark & do.), written for Sunday-school teachers, but a 
eaj)ilal l)ook foi all leacht'rs ; John Adams’ Herparlian Psychology (Heath 8c 
Co.); John Adams' Exposition and Illustration in Teaching (Macmillan); 
J, J. h'lNDi.Av's Print iplrs of (lass Teaching (iVTacmillan) ; and for subject 
matter Binns A' Marsokn’s Principles of Educational Woodwork (Dent & Sons). 



XXXII. PAPER MODELLING FOR INFANTS 

By Miss Lilian L. JLiown, llA, 

*Mist,t‘ss of MUhod at Ihe Triitnino CoHoiic, S.ihiosoj 

• 

The Value of Paper Modelling in the Infant School. — R ijkt 
modclling may be regarded for many reasons as oik' of ihc most 
valuable fsrnfs of handwork for infant seiiods. In Hk' first jilace 
it is an occupation which gives real pleasure t(f the children ; the. 
keenness and interest of a class of cliildivn ciigagvd in this 
occupation is a strong plea in favour of its iiu'liision in tiu' curri- 
culuin..^ The reason for this pleasure in tlu' work is tliat sc'opc^ 
is allowed for that^ constructive instinct wlik'li is so strong in 
all children, anddor tha^^ive of activity and of invirstig.ition uhieli 
is*so frequently stigmatised as “destructiveness/' but whicliT 
when given a h^gitimate outlet in such a form of handwoik as 
})apcr modelling, is a good quality, and oiu* whii'h assists eon- 
sidembly in the child's developnuait. 

Besides being u pleasurable* form of oreaijiation for the chil- 
dren, ^paper modelling is at the same* time' a valualile miTins of 
‘education. It leads to brain development in the* same* w'ay as 
do-all forms of handwork, because it n(x:es>ilatcs thought and 
ingenuity on the part of the child in jilaiiniiig out how to maki* 
the desired object, how best to use available* material and sp on. 
Properly conducted, it allows scope for e xjiression anel helf-activity 
in a very marked degree. Tlmse? pcoj)k* wlio aeh'oeate e*aily 
teaching of number for “training inlelhgeaice*,'' woulel, if the*y 
could onl^y realise it, achieve far bette r ie;sulls by means ol })aj)e‘r 
modelling. Moreover, in the course of this work the; child gains 
incidentally and by experience some* useful kne>wledge; with 
regard to facts of number, ideas of form and size, «and realises tlie 
meaning and value of measurement. It thus forms fin interest- 
ing practical introduction to the teacliing pf numbe i* and eleanen- 
tary geonaetry. 
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Paper modelling admits of easy correlation with the child's 
experience and imth other lessons. Many things in the child's 
environment both at home and in school can be reprodiv:ed im 
j>apt‘r, and it lends itself admirably to illustration of 
Thus the work is interesting to the children and adds to the 
interest of other lessons. • 

All forms of handwork taken in schools sliould be capable of* 
development, that is, there should be a possibility of progress 
and continuity in the handwork done by the child*at different 
stages. One form should lead on to another ; it is a mistake to 
spend time on work which leads nowhere. Many of the so-called 
Kindergarten Occupations of the past transgreiseej this rule. 
A child spent the weekly lesson for a year on mat-weaving, and the 
next year on paper-folding ; the one did not materially help the 
other, and neither of them was developed in any form of hand- 
work when tlK‘ child moved into the upper school. In the case 
of paper modelling there is careful progression and natural Connec- 
tion between the simplest work done by IjttFe oijes in the* infant 
School, the more difficult work doVie Iry*^ the oldest infants, the 
cardboard work of the standards, and woodwork and metalwork 
of the eldest scholars, and, moreover, the knowledge and skill 
required may be of practical utility in everyday life. 

If the school life is to be connected with the home life of the 
child we need such occupations in the school as can equally well 
be carried on in the home. This debars us from taking handi 
work which requires costly or elaborate apparatus. Such work 
would be regarded by the child as “ special ” and only mcanf to 
be carried on in the school. Materials for pap^r modelling— 
paper, scissors, and paste or pins — are cheap, and obtainable in 
every home, and so the work of the school can be the pastime of 
the home, thus helping teachers in their efforts to lessen the gulf 
between the two. Moreover, because of the cheapness of tke 
materials, teachers can afford to let children experiment, origina1?e, 
and express themselves quite freely. • ’ 

Handwork is not taught now, as in former days, chiefly with 
the view of making children dexterous. Nevertheless this must 
not altogether |be despised. The care and accuracy required in 
folding and cutting pijper, and the neatness and deftness required 
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in fixing the models, is not entirely valueless, but must be ex- 
tremely useful to the child throughout liis life. 

^ Underlying Principles guiding Choice and Methods of Work. 

objects made must he such as imll interest the child, and the 
work should arise out of his desire to make them. If the o[)jects 
made are not interesting to children, and are made at tlie order 
of the tgacher because they ‘'come next in tlie course," the work 
loses its chief value. A skilful teacher may succeed in inspiring 
the children* with the desire to make the object " next in the 
course," but without this inspiration nothing but duinc'ss can 
ensue. Most children will be interested in making toys, in rc])r()- 
ducing ob^ccte they see around them at liome, in illustrating 
stories, and in making things useful to thcms(‘lvcs or suitable to 
give as presents to others. From such objects as tlase should* 
the teacher choose her models, when they an* not the natural 
outcome of tlx; work of the day. 

At*this stage, the object to be made is tlu' main consid(‘ration 
in tlie®child’s mjnd.* When a child conceives a desin* h(‘ wishes 
to^carry it out at once.N7o(t great stress must not, then, be laid* 
on technical skill and accuracy. I'lie child's mind and lingers an' 
incapalde of dealing with minute things. Tho old type of pa])er- 
folding demanded far too much accuracy of (hdail, and rn so 
doing, often destroyed the child’s interest in the jairpose he had 
in view ; in fact, in.many cases, so engrosst'd was the teacher in 
graining skill and encoui^iging accuracy that the children were 
ndt^ even told what they were making, and often many h'ssons 
elapsed before anything resembling an object was produced. 
The objects tl]en for young children should be simple. In the 
early stages as a rule the model should b(‘ tluislied at one siriing. 

Throughout the work the child must be self-active, that is, he 
must not only be working with his hands, must not only know 
wdiat he is to make, but must take a very good part in finding out 
h©w' to inake it. Lessons based on merc^ imitation do not comj)ly 
with this law. Teachers often advocate ndying on mere imita- 
tion in the early stages, but this is quite unnecessary. The child 
should be encouraged to think, and to investigate frojn the first, 
or he will never originate, discover, and invent fo;- jiimself later. 
Mere imitation kills inventiveness. A top class of infants trained 
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from the beginning to think, discover, and work independently 
will often show more originality than the average grown-up 
person, while a class not so trained will be helpless whencoq^' 
fronb'cl with th(‘ r(‘(iu( st that they should make some new obf^b, 
without th(' lu'lp of the teacher's instructions. 

Methods of Conducting the Lessons. — A*s far as possible the 
work should he orif^inal and independent if the real value oi it is to* 
be obtained by the children. Much of^the modelling done in 
schools now is not real constructive work ; it is based on special 
ground forms” and involves ” tricky manipulation” of the 
paper rather than thoughtful consideration of aims and methods 
on the i)art of the children. When the model to'be. made has 
.b(X'n S(‘l('cted the children should be allowed to make it each in 
his own way. Quick, rough work showing intelligence and 
indi vidua lily is preferable to careful work where every model is 
the same and thi* individuality of the child has pktyed nq part. 

The time fur the teacher to step in is wdien the children acknow- 
ledg(‘ their lU'ed for her guidance. At thtf end of the tim^ those 
Vhildix'n (and a certain number of* thc^^ will be found in evfry 
class) who lack initiative and have made unsatisfactory attempts 
may be assist('d by examination of some of the b(^st models or of 
one 'made by the teacher, as described later. Occasionally in 
paj^er moditling as in other free expression work, children may 
be allowed to make anything they like. This gives scope for 
originality, without discouraging the less inventive ones, who have 
the satisfaction of producing something, even though it is a mpdel 
they have already made before. 

\t will b(^ found, however, that constructive work in paper is 
at first a difficulty to children, who cannot at present see in the 
solid model the flat paper nor image from the flat paper the 
finished model, and it will therefore be found necessary for some 
models to be made by the whole class with the assistance of the 
teacher. This must not be taken to mean that the children 
take no jxirt in planning out the work. The most usual type of 
lesson in this case will be that in which a finished model, made 
previouslvr by the teacher and pinned together, is taken to pieces 
and examineds the children thus finding out how it was made. 
From the flat paper Uiey can easil}^ dis^cover what fold^ and what 
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cuts to make ; the teacher will guide w ith a question or sugges- 
tion if necessary. Even in this type of lesson the children must 
•not be forced to work step by step with the teacher. Nothing is 
nlore irritating ^to a child who sees the way for himself than to 
be kept waiting till the whole class is ready for the next step ; 
and this is the sole reason why some teachers exi)erience diffi- 
culty with discipline in handwork lessons. This method of 
discovery shpuld be adopted from the earliest lessons if these are 
to help the child with his indej^iendc'nt work. 

Even in these guided lessons originality should be encouraged 
wherever possible. For instance, the finish and ornamenta- 
tion of a Miocfel made by all the children should be left to the 
taste of individuals. And here conu'S the teac^ier’s o]'>portunity 
for incidental aesthetic irainin<^. Without condemning tlie cliiUrs 
production, she can discourage over-ornanuaitation and any 
dccorabon which \vould detract from tlu' strength or utility of the 
object. The idea of beauty as fitness should b(^ encouraged from 
the beginning. A box% or tray intended to hold small tilings is 
noi oriiament(xi, but spoilt, by addition of holes cut to form a' 
pattern, and the children will (easily be led to see this by a re- 
minder of the purpose of the object. 

Another way of encouraging invention in such a lesson fe by 
letting the children add to the form made by the whole class and 
convert it into anything they like. An example of this kind of 
^VQrk is seen on Plato I. \a) shows original rimgh work (^made in 
scrap paper and simply pinned togetlu'r) done by children of six 
to seven years. An oblong box was made by all children working 
with the teacher. Then each child had an extra piece of pajicT 
and was allowed to turn the box into anything he liked. Among 
their productions are a week-end basket, a grandfatlajr chxk, 
sentry-box (with sentry man), a railway carriage, engine, a house, 
a* house ^with garden, a cradle, an Eastern sheep-fold, a side- 
board, washstand, etc., etc. 

Methods to be avoided are all those in which the children work 
in the dark as to what they are doing and why they are doing 
it. The former type has already been mentiomid » above. A 
teacher tried to improve on that by telling, the children what they 
were doing. A child in ,the^ class could therefore tell a visitor 
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what he was making, but when asked how the chair was to be 
made the re])ly came : '' Teacher hasn’t told us .yet.” An ex- 
am})le like this speaks for itself. Again, lessons should never be* 
taken in which the children simply imitate step by step th^r 
teacher's operations of folding, cutting, and making up, nor in 
which they simply follow the teacher's dictated instructions. 

Group Work in Paper Modelling, and Correlation with other 
Lessons. — Paper modelling lends itself admirably, iij conjunction 
with other forms of handwork, to group work in making large 
models to illustrate stories, etc. This type of work should be very 
largely practised. It gives admirable social training to the 
children, vviu n each is doing his share towards *on(^ big thing 
instead of working merely for himself. Moreover, it is more 
interesting to mak(‘ a large scene illustrating a story, than to 
make merely an object ; and the work is full of suggestion and 
stimulus to the less original children, who gain in keenr^ess and 
indej)endence from the example of others. 

'Fills work may be organised in dilferent ways. Sometimes 
several lessons” may be S])ent in preparing different objectsJor 
the model. In this case all the children may make the same 
object, and a few of the best be used. 'Fhis will encourage indi- 
viduality and also the gradual development of skill, accuracy, and 
neatness in work. 

At other times different groups of children or individuals will 
make the different objects necessary for the whole model. .In 
both cases, of course, the scene to be made will be discussed by 
all and the necessary articles decided on, and when these are 
cony^letc the work of building up the scene should* be shared and 
discussed by all. 

An interesting h'aturc of this group work, and indeed of all 
children’s free expression work, is their lack of idea of relative pro- 
portion, objects which to them are interesting beyig made 
correspondingly large, so that different parts of the same model 
are often quite incongruous in size. With very young children 
this may be allowed to pass for a time, but the teacher shf)uld 
gradually strive to get improvement, not by finding fault with 
the children’'s Work, but by leading them to get better ideas and 
therefore wish to improve the work,. for themselves^ It only 



BY MISS LILIAN E. BROWN 


47 . 

needs a little suggestion to make a child realise, for instance, that 
the man for wliom the house is built cannot possibly get inside 
it ; and after that it will be the child who desires to alter matters. 

• The illustration (c) on Plate 1. shows a large model made by 
children of six tc5 seven years in connection with a series of Bible 
stories. The work con^lists largely of paper modelling and furnished 
employm^uit for many children. The scene repn^sents on the 
left the country outside Damascus and on the right the Sea of 
Galilee. Very good models of Eastern houses of all sizes and 
varieties are made in pcf[)er (the domes, however, are inverted 
egg-shells), also bridges, tents, trees, ships, and (on the hill) an 
Eastern she^^p-iold. 

Most stories lend themselves to this type; of illustration. 
Geogni])hy stories of children in other lands, such as Japan, 
Holland, etc., may be made living to the children by making 
models of town scenes in these countries. Simj)ie stories such as 
Red Rfding Hood, Cinderella, and many others necessitate a 
house, <fr a room„ anti suitable pieces of furniture, all of which 
can^easily be made in paper, * A farmyard scene, the basis of ’ 
many nursery talks and stories, can be easily built up and fur- 
nislu'd w’ith sheds, barns, pig-styes, fowl-pens, carts, and all the 
nect‘ssary equipment, to w’hich will be added a more living touch 
by means of small clay or plasticine models of the different in- 
habitants. l^aper models which it is desirable to keep, such as 
fiiiniture for a doH’s house, may be made mure durable and also 
more realistic by coating with a preparation of wood stain and 
varnish. 

Grading of .the Work — Suggestions for Useful Models. — It 

will be understood from what has been previously said, that to 
work in accordance with any graded scheme is not advisable ; 
nor need the teacher confine the work to any set ground forms, 
d'lio choice of work should l)e governed by the interests of the 
timr^, and !hc children should as far as possible be left to work 
out thoir own methods. When this is done children frequently 
show.a degree of ability far greater than that with which the 
graded course credits them. At the same time, however, the 
teacher should bear in mind the idea of grading and 4 )rogress so 
that she does not demand too much from beginners, and encour- 
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af^cs a gradual increase in constructive ability. This she may do 
by sonu tiiiKS sliouing the children a model of more difficult and 
more ,'ij>i)roj)riatc construction than their own and so inspiring 
them with the desire to work in the better way. • 

When first the children start paper modelling', at about five to 
si.x years of agi', very simple and <^uick \foik can be done, illus- 
trating talks and stories, by making models such as houses, tents, 
screens, tables, benches, etc., which can be made by simple fold- 
ing only, without any cutting or fixfng. Ihese will be only 
temporary in character, and from their simplicity will require the 
e.Kercise of imagination with which the children are often more 
gi'iierously endowed than the teacher. Ihis wouk will serve to 
mak(; children familiar with the material, whilst giving pleasure 
as an easy form of constructive work ; they will also gain ideas 
of form in dealing with the sipiare and oblong paper, and will 
discover practically, even though they do not formulate in words, 
the value of “ half,” “ quarter,” etc. • * 

Use of the Ground Form.— At this stggC the teacher may find 
it advisable to introduce the cfniventional “ i6-<(piarc ground 
form.” 'this should not be used to nearly the cAteiit suggested 
ill many courses of woik. A few of the simpler models arc very 

useful, but most of the more 
elaborate ones could be deve- 
loped from these ])y the children 
themselves by adding flic neces- 
sary portions, rather thaii by 
elaborate manipulation of the 
^t^round form. , 

The square box (see logs, i 
and 2 ) is simple and useful, 
lu'oni it may be made a basket 
(by adding handle), a table (by 
inverting, and cutting away to 
leave legs),. Eastern • houses; 
such as seen in Plate I. (r). carts 
(by adding wheels and shafts), 
and numerous objects which 
the ingenuity of children and 
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teacher will devise. A lid can be made by making a precisely 
similar box from a sliglitly larger square of paper. 

► An oblong box, which will form the basis of many useful articles, 
especially of funiiture, may be made in the same wa\^ after cut- 
ting off a strip one square wide from one side of the pajHW. From 
this, with a little thought, may be developed a bed, washstaiid, 
dressing Jable, sideboard, coucli, piano, table, settee, liouses and 
other buildings and nun\erous other objects. 

A box with lid made jill in one piece can also l^e constructed 
from tlic same form. This may, by allering the form of the lid 
a little, be used as a hanging box (soap, salt box, et(‘.), or a tidy. 

To mak4 s(fliaYC box . — Cut lines dividing each of tlie pairs of 
squares AB ; CD; MN ; OP. Paste sqirire A inside 1:> ; J) 
inside C ; M inside N ; and P inside O. To )nakc ohloiig box 
lid. -Qwi away squares A and D; and lines dividing 11 and L, 
L and R, E and I, I and M. Paste. JI and P insid(‘ L, E and M 

inside I*, leaving BC for lid. 

• * 

A very useful -inodei which^can often be used in illustrating 
storjes is the house (see lag. 3 ). To make house use above ground 
form. Cut liiK's dividing squares A 
and E, E and I, I and M, and 
corresponding ones on ojqK)site side. 

Paste square E on t. U and A are 
pasted yver lower half of diamond, 
tlfu$ formed, to form side of house, 

M shglitly overlapping A. Form 
opposite side in same way. Win- 
dows, chimneys* and doors can be cut as the children wish be- 
fore finally fixing the mod<'l. The same model, with altera- 
tions, will serve for a church, school, barn, shed, haystack, dog 
kennel, and other objects. 

•During ^the course of this work the children gain practical 
knoVledge of number ; incidental reference may ])e made to 
number*, i.e, the analysis of sixteen is well illustrated and also 
the idea of halves, quarters, eighths, etc., in fact the children 
would probably gain more real knowlealge of number from a 
lesson spent on modelling than from many a so-called number 
lesson. • 

III— 4 
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The square divided into nine smaller squares is not nearly so 
useful as the previous form, and need not necessarily be used, 
since it could, if desired, be produced by cutting off strips from 
tliis. It furnislies a few useful objects, however, the simple^ 
being the cubical box, from which chairs, stools, tables, and 
many other useful objects might be obtained. It also necessi- 
tates more difficult folding, and illustrates other numeriqp.! ideas! 

More Complex Models. — ^The child- 
ren should gradually be encouraged 
to make more complex models, using 
the above and other forms. For in- 
stance, the house showft in.Fig. 4 will 
certainly please them more than the 
Fi‘j.4 one already made. 

The improved cottage is made 
trom two of the sixteen square forms. The lower part is an 
oblong box, as described above. For the roof refer id Fig. i. 
, ('ut awiiy squares A, D, M, P. Cut lines dividing sq&ares E 
and I; II and L. PIac(i E on 1 . Bisect square thus formed by 
folding lower point upward inside to top. Turn strips BC and 
NO under, sliglitly overlapping. The half of square I is pasted 
inside these and half of E underneath. The other end of roof 
(a triangular juasm) is formed in the same wny. 

The ('hiklren may be led to improve on the cart they have 
previously d(wised by arranging for wheels which will turn, and 
shafts whi(ii an* not likely to come off. 

A ensile (h'igs, 5 and 6) which may be needed to illustrate many 
a story may provide work for 
three children. The castle is 
made from three oblong boxes 
fasteiK'd together. These may 
be any size, as required. The 
plan given was worked up 
irom a sheet of foolsca]) (8 in. 

X 13 in.). About I in. is 
folded down first from the 
length to tofm flaps. Then 
the length is divided into four 
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and the box is made up by pasting flap over the opposite (xlge. 
Battlements, doorway, and windows should Ix^ clone in fre('-cuttini; 
• according to taste of the children. For the middle portion battle- 
ments must be added. 

The following are suggestions for a few toys which all childri'ii 
like making, and whith may be included in the work at a})pro- 
priate types. 

The Windmill can be made by little children (see Fig. 7) as 
follows : Fofd and cut square of paper as shown. (Dotted lint s 
represent folds, thick Imes signify cuts.) Fold over to centn' 
(without creasing) points marked x. Pin through to tiu' top of 
a thin stiyk, loosely, so that paper will revolve when blown, or 
when the child runs with it. 

A Kite can be made by older infants. Directions need not be 
given for tJiis ; the boys will know how to proceed. 

A Parachute which furnishes much entertainment for a time 
is made from a square of tissue paper. Tlie four corners are tied 
up each with a separate string. The four strings arc joiiK'd, 
abqut 6 in. below and attached to a stone or other wc'ight. 

The Cracker (see Figs. 10 and ii) is a toy which children often 
make for themselws. They derive inucli amusement from 
making the two loose wings meet with a sharp “ crack ! '' by 
sliding the thumb, and forefinger sharply upwards from the 
bottoin. To mak(' crackers, fold and cut a square of paper 
as in lug. 10. Next fold both edges to middle. Hold paper so 
that. cut is on the left, and turn the loose wings outwards making 
sharp fold at bottom of slit (Fig. ii). When the bottom is held 
in left hand, the thumb and finger of right hand slide qui<;kly 
upwards, making the two wings meet with a sharp “ crack." 

At Christmas-time attractive objc.'cts may be made for the 
Christmas-tree or for decoration, e’g. a " bon-hon " box (Figs. 8 
and g). To make bon-bon box : Fold and cut a square of })aper 
as In Fig. 9. No pasting is required. Make up by turning back 
the ''ears" of portions marked A, putting througli the sht in 
oppocite portions marked B, then flattening out again. Decoral(‘ 
with drawing, or cut-out paper of another colour. 

Very pretty lanterns may be made from 'the diagram 
given (Fig^ 12 and 13), if ,the^ paper is first •coloured by w'etting 
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it all over, then running in primary colours and allowing them 
to blend ; or wn 11 -papers may be used. An oblong piece of paper, 
* siz*^ as required, is folded and cut as in Fig. 12. For this plan 
foolscap size was used. About i in. was first folded down from 
length to form flap^ Then the length was divided into four. 
, One quarter was also taken breadthways to form base, for which 
the foui^low’er portions in Fig. 12 were pasted under each other. 
After shaded portion .was cut away the flap was pasted over 
opposite edge. 

Christmas crackers can be made from oblong pieces of brightly 
coloured ])ajK‘r ^fring(d at two einF, and rolled u]) and tied 2 in. 
fiom eac^ end, aftia* cut-out figures, mottoes, or little i)lasticiiie 
toys have been enclosed. 

The work hen^ suggested wilt find, with the necessary addi- 
tions of free work and group work, and encouraging gradual 
ini])ro;^(Mnent in tlu^ work, scoi)o lor ('Jiildrcn of infant scliool age, 
or for Standard I., wluu'e this class is in the u]-)])er school. To- 
wards tlu‘ (aid of this year thp riiku' may b(j introduced. 

• The Introduction to the Use of Plans, -d fie w'ord “plans” 
sounds ])crhaps mon^ advanced than is actually meant. The 
children can, hoW(‘ver, be prepared for using plans aiti'rwards 
by continually making drawings on the blackboard showing the 
flat paper in various stages. This should be done from the Ix'gin- 
ning. • 'fhe children may first imike a “picture” of their square 
t)f. paper, then draw it as it looks when folded, and again wdien it 
has" bi'en opeiaal oui (using dotted Iiik's for creases). After cuts 
hav\‘ been made, the part cut away may be removed from draw- 
ing and cuts •indicated by colounal liiu's. As a variation •they 
may be requested at certain stages in the lesson to “ inak(‘ their 
papers look like teacher’s drawing.” 

Again, in the type of lesson where teai her and class investigate 
a ^finished model to discover the method of working, they mny 
together build up on the blackboard a representation of the flat 
paper* indicating folds and cuts. Very occasionally the children 
ma]^ be allow’ed to make a model working entirely from teacher’s 
drawings of the various steps. This involves thought, and the 
children will take much pleasure in ajiplying tfietr ability to 
read the •drawings. At 4 li^er stage, after the chddrcn have 
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made original models, they may be asked to make similar draw- 
ings showing the various steps. This kind of work will give 
children practical acquaintance with the meaning and i^se^ of • 
diagrams and pave the way for making working drawings and 
plans of solid models at a later stage. ^ 

Materials.- "The materials used should be as homely and. 
inoxjKaisive as possible. The teacher should be resoiwceful in 
making the most of any scraj)S she has af hand. If, only special 
materials are used, such as are suj)plied ^y '' educational ” firms, 
the child forms the idea that tlu'sc are necessary for the work 
and therefore does not attempt to amuse himself with similar 
occupations at home ; and, moreover, the opportunity- for train- 
• ing in ('conomy and resourcefulness is lost. 

l or paper, old writing and drawing j)apers can well be used 
up for free work. Newspapers and parcel wrappings can also be 
utilised, while wall-papers make an excellent materiaU^ Most 
homes can supi)ly the rtanains of rolls of wall-paper left over from 
•the visit of the pa])erhangers, whp will also usually give* or sell 
for a few cop])ers, to a teacher, their last year’s pattern bocJ^s, 
which are most useful. Since the use of old writing and drawing 
papers is likely to produce a tendency to untidy or careless work, 

‘‘ special ” ])ieces of j)ap(‘r should sometimes be used, such as 
w^all -paper, proper moch'lling paper, or tinlvd drawing paper, 
and this should be an mceiilive to careful, neat, and, clean 
work. . * 

I'ov iixing, ordinary i)ins may be used for temj)orary work. 
lw)r more permaiamt work small paper fasteners or adhesive 
mu;^ be used. W’here it can be used uj) quicldy home-made 
flour and water i)aste is the simplest thing. Failing this “ Gloy " 
is clean and serviceable, as is also “ Iliggin’s Vegetable Glue,” 
and the latter has tlu' additional merit of never fading the papers. 
Infants should be supplied with a small saucer betweeu two, and 
a brush each. A ” dip ” of the big paste-brush on to each saucer 
should supply both the children with enough paste for a lesson, 
and without waste. Teachers are advised not to use the pttpers 
wiiicli call beJ)ought ready gummed on one side for modelling, 
Tlu re is no saving in apparatus— the children still needing saucers 
of water ajid brushe:5 ; moreover, {he inodcls ‘‘ cockle V up when 
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dr)^ and the children miss some good training which the neat use 
of adhesive must sup])]y. 

Si'issors for infants should be blunt-pointed. I^ach child 
.•jiioiifd be supplied with a large envelope in which to keej) usidiil 
scraj)s of pa])er, iinfmislied models, scissors, pencil, etc. The 
making of the^e en\\dopes would form a good exercise for the 
older (^ildix'ii. 

Teachers and Books. — Teachers should rely on no book for 
• • ‘ 

their models or einirses of woik. Having grasped tlu' undia- 

lying principles, and m:u](‘ a hwv typical models, they should b(‘ 
abl(^ to invent and i)lan for tlaanselves. Suggestions may, of 
course , lie olftadned from books, but a teacher who relies exclu- 
sively on other ])eople’h plans and schemes can never expect to 
tniin children to be inventive, original, and self-reliant. 

. BOOKS FOR REFERENCE 

• • 

M. (philij)) K. L. RoiavsoN : J'apcr Modelling 

for Liitlx' ( hildrcn (Sism)U (X Tcnkfr). HKNKirrrA IU^own-Smj rii (I.dilorp 
lijiiialii))! hy Life (IMiilip) John 1)i:\vkv J /ic Sch'U)l and the ( hild (Blackic). 
Annie iJ. W<X)i) Paper ModclLni'^ for the Little Ones (Charles cX Dible). 
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of the Article on " The A.B.C. of Drawing** tn tiie Board of Education’s Special 
Reports ; Author of the Board of Education' s Alternative Syllabus for Drawing ’* ; 
Student under Ruskin, and for twenty-six years Teacher of one of his Classes. 

•I 

Brushwork as Expression. — Brush work is part of an attempt to 
'follow the development of drawing in the child, and to exercise 
the el(Tncnts necessary to educate the child through expression. 
That the ('lemcTits of expression in drawing are formed by the 
child itself has recc'ived independent support recently ’b'oth in 
Germany and Italy. The first practical, paper at the*’ Intcr- 
hational Congress on Drawing, Dresden, 1912, by Herr R. 
Burckner, was to show that “ the child finds the forms of its 
ornamental art in the natural movements of its hand (and 
arm). Professor Idsener said later, “ We all believe it here.” 
More recent indejx'iuU'nt and unconscious siy^port is given by 
Dr. Munt(‘SSori, wh()st‘ ('xperiinents (like Mr. Liberty Tadd’s 
drawing in America), have their source in Seguin’s treatment ot 
the mentally deliei('nt. St'guin found that hand movemcjiits 
developed mental power. Dr. Monlessori’s success in teaching 
youn^ children to read and write so early i? due lathe fact that 
knowledge of llie forms of h'tters is acquired through manual 
movement, museular sense, and touch. 

Firm Point or Brush? - As so much is due to movement and 
muscular sense, what material or means arc best to use, and what 
exercises can be suggested ? 

The firm point would seem best, for it appeals to the tactile 
as well as to the muscular sense, and it is the most natural and 
the easiest, The brush must be a later product than a finger 
or a stick. TKe Greeks and Japanese use the brush easily, and 
their work is supreme. The Greeks decorate their v^ses that 
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are made by rapid movement of non-resisting material and 
delicate control of the hand with the brush in the same 
•way.' I Until our methods were modified somewhat recently by 
ch^fjTsfudy we required laborious effort, finger work, and accurate 
imitation — whicfi intensifies grip and pressure of hand and fingers 
— the reverse of Grcelf methods. Authority saw no advantage 
in non-rc^isting materials, and the suggestion that scribble and 
its movement were of use was literally Jaiiglied to scorn. Pencil, 
chalk, and charcoal afford some support, the brush does not ; but 
the natural lines of tlic ‘child's scribble, althoiigli made with a 
firm point, are made rapidly without pressure, just as brush lines 
are made. ^The*hand flies over the surface without rest or haste, 
as easily and quickly as a swift flies through fho air, with but 
little suj)p()rt, and less resistance. At first the form is determined 
by arm structure and movement. The child really begins with 
movement and muscular sense, and from these rather than from 
sight or*b)Uch knowledge is gained. 

The Brush. — Brush,, water, and colour arc all new. Some 
exj)(;ricnce may be gained with a firm point, but the flexible 
brush and its rapid inovenKmt n'quin' appropriate (‘xercise. The 
brush it^e]f should be well made, l^aphael hims(‘lf could not 
work well with a bad brush. Children should bi' treated fairly ; 
they sluAild be givo;i adequate' tools. The sables of the Alma 
School did much towards establishing brushwork and colour. 
The Ix'st materials arc not always to b(^ had. The Craft School 
pioneer work was done with inexpcaisive brushes. The two 
lower patterns in Plate facing p. 92, Vol. I, illustrate their work, 
and Plate facing p. 107, Vol. 1 , aBo. But they might have b^am 
done with sables. The brush cannot tran^ccaid itself. The blobs 
at top of Plate p. 106, Vol. I, are all that an old brush whose 
point has been worked off can do ; those at the lowest corner 
(28) arc from a brush with a point. Perfect execution, as well 
as perfect conditions, is rare. Greek work, a good standard, is 
very human and very far from mathematical accuracy. 

Bfiush Elements. The Blob . — The ovate shape of the brush 
agrees with the child's first expression of form; and. as that 
form is easiest to make, from the way in whicl/ the arm is 
constructec^, so the easiest form for the bi ush to paint is its 
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own portrait, for it is the result of its own shape and structure. 
If the brush, filled with colour, and held equally between 
thumb and two forefingers, is pressed down sideways on the^ 
paper, point first, and taken up again without shiftm^or 
blurr, its own ovate shape is impressed (see Plate p. io6 (22, 27), 
Vol. I). This blob more than anything else caused the brush 
to be put into the child’s hand, and opened the ^school to 
colour. Every child can make something presentable with it, 
and chaotic mess is ousted by order, shape, and rhythm. The 
child begins with a germ form of drawing in which there is both 
pattern and picture ; and this blob can be used for both. It 
can be easily modified to express living forms, tv it, can be put 
together in rhythmic order for simple patterns. 

The ex('icise of making patterns should be encouraged while 
the child has still its early initiative and invention ; and design 
should begin with its own simple doings. The cry that design 
is impossibles will be lost in invention. Unfortunately dc'sign was 
not, and is not yet, understood. It is the mental basis iDf brush- 
work, as it is of drawing and of all art. No sentence ciyi be 
uttered, no drawing done, and no work of the hand made, until 
it is constructed in the mind, and means then adapted to express 
it.* In the first form of drawing, which is self-expression, the 
moans of expression must be adapted to the* mental image before 
it can be sent to the hand and executed. At first all means may 
be incomplete, but the working out by the hand helps to com- 
plete and will develop the power of mental construction. . 

The blob can be used by a child to invent in play ; but to 
si4>stitiite imitation, or the invention of others for the child's 
own inventions, is to take the essential educational element out of 
the exc'ixise. This was done by many to such an extent that the 
blob was abused — its real value was not seen. Imitation is 
valuable if it is subordinate to invention, and is succeeded by it. 
Brushwork has suffered sadly, because its inventive clement has 
been ignored and imitation put in its place. 

The Stroke.— li the bru^h is held as before, and is moved 
along horizontally™graduating the pressure—and then gradually 
taking it np\ the blob is extended into an ovate “ stroke." This 
stroke is made most easily at first, ^vertically. PIa^:e the point 
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on the paper and move it along, increasing the pressure until 
the full width of the brush is in use, and then gradually take 
*it up (IJlate p. io6 (28), Vol. I). The greatest width may be at 
the beginning, middle, or end of the line, which may be straight, 
curved, compound, or eyinplex (Plate p. 100, Vol. I, lower figures). 
This stroke '' is essentially a line, made with the brush and 
graduateci pressure ; and it connects line and mass. As the child 
thinks in lines and the ipental effect of this is linear, it is best 
' to consider the stroke a line. Design thus becomes easier. 

The brush at first is placed horizontally for the blob, but the 
stroke passes through all angles and ends vertically. By using 
the point ©nly, and equal pressure, a fine line is made (28). 
Other parts of the brush, up to its own breadth, make thicker 
lines, if the pressure is equally maintained. Held upright the 
point makes a small solid circle, like the section of the brush (27). 

Flat^ini . — If a brush is given to a child of three or four, it 
scribbles as with a firm point, but the lines are irregular in 
thickness as well as in form, and they pass into surfaces of colour, 
also*irrcguiar in form and uneven in tint. To make an even tint 
of flat colour, the nature' of water, especially its power to run 
down, must be considered. Into one teaspoonful of clean water 
mix Prussian blue, not loo dark at first. Draw a square of tliree 
or four inches, or use the open spaces in freoarm exercises. Fix 
the pajK’r to a board and raise th(‘ upper end, so that the water 
nfay flow down. Fill the brush witli water-colour and draw it 
along the upper line of the square and inside it. The colour will 
run down to its lower edge (Plate V, i, 2, 3). 

With the brtish that has still some colour in it lead the pgnd 
at the lower edge, about half an inch down, regularly, all along. 
Keep the pond at the edge well supj)lied with colour ready to 
run down, but waiting to be led. When the lower line of the 
square is i;eached, empty the brush on sponge, blotting paper, 
.rag,* or side of palette. Now the empty brush will take up the 
surplus colour. To empty the brush do not dip it in water. The 
watef must be taken out of it as well as the colour. 

In laying the tint the point must be used to comp^ete^thc form 
at the sides of the square. The edges need not be ragged. Also 
the tint often dries unevenly, .and when dry it is lighter. The 
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tendency to retouch the lighter part is strong in children. Wait 
till all is dry; to retouch will probably spoil all. Beginners 
should never touch colour while it is wet. When this lesson i§ 
thoroughly learned, another, perhaps the reverse, may be given 
(Plate X, 2). Any needless disorder and bad habits acquired 
now are often troubles for life. 

Gradation (Plate VI, 4, 6, and 9). — Children of eight or ten 
are quite satisfu'd with flat colour. Gradation is, required soon. 
When its need is perceived by the ^ pupil, a rough way of 
obtaining it is to begin in the same way as the flat tint, but, 
after tlic first or second band of colour is made, touch the 
very tip of the brush in clean water and lead Ihe colour down, 
half or quarter of an inch at a lime, and repeat the process. 
The water in the brush will reduce the colour of the tint a 
little each time, and gradually lighten it. If the space to be 
graduated is short, take up some of the colour with tl^e brush. 
There are more excc'llcnt ways, but this is simple and practical 
and may be used easily. (See RuskiiPs Elements of ^Drawing, 
P. 37> § 33.) 

These elements require practice to enable the child to make ' 
them dt'fmitely and readily, but they should not all be practised 
much by themselves before using them for design or invention. 
Special elements given for design can be psactised at the begin- 
ning of the lesson. , 

Colour. — Colour is soon added to the primary means of ex- 
pression, line and form ; but though a step nearer realism, it 
is, like form and concept, limited as a means by the child's 
kiK)wl(\lge and nature. Colour, like form, is neft represented as 
it is seen, but as it is known. A red rose is of the same red all 
over. A seen rose has shadows, transmitted and reflected light 
and colour. An artist sees the rose as it is, and he needs the 
whole spectrum to paint it. The child's red is ^n abstract 
g(‘neraliNalion, apparently akin to others. This fact affects* our 
cmiceplion of its early form. Abstraction and generalisation 
take place as early as the fourth year, so that form, altrhough 
determiwed ^by hand and arm structure and movement, may also 
be affected by knowledge gained through the muscular sens<|. 

Ruskin gave the first exercises ^for colour studj^. He saw 
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that there were no lines in Nature, and also that colcmr is * 
not separated from light and shade. He suggested elementary 
opcercises for hoth. For shadows scjuarcs in whieh lines were 
worked together into an even or graduated tint— in 1865 one of 
his classes gave one termio this exercise (called by Dr. Montessori 
J^dcsign^’). For knowledge of colour, strips or bands of colour 
were crossed by other colours systematically (Elements of Drain- 
ing, p. 205, §163)— see Hate V, i, 2, 3, Plate X, i. In The 
Laws of Ecsole a circular spectrum of pure colour is given in 
circles. His followers hii\e modified, used, and extcaidcd both 
exercises (Plate VI, i, 2). 

So mucl:^ ma}» be done with colour that only a few hints can 
be given here. A design with one colour, and one or two brusli 
elements will fix in the mind the colour as it is in the box. 
Prussian blue may be followed by crimson lake, and then the two 
.ogethcr (Plate VI, 2 ; Plate* facing p. 92 (3), Vol. I). Gamboge 
by itsclf,'^with blue, with red, and then all three. These may be 
followed by French blu'e, vermilion, and yellow ochre ; or blue and 
crimson lake may be mixed and the three used (figure 3, p. 92). 
French blue and gamboge*, and the two colours mixed, nve used 
in figure i, p. 92, VoL I. No system need be strictly followed, 
but tliere should be some scheme underlying all teaching. I'he 
children should also lyive freedom to use their own colours. 'J'lu* 
middle j^attern in Plate, figure 2, p. 92, may illuslraP* one kind of 
frciedom. The teacher selects one colour and the children the other. 

In. the earliest drawings pattern and drawing are united (see 
figures 4 and 5, Vol. I, p. 92), and the three primary colours — red, 
yellow, blue — aye all used on a warm temed paper. The lihie, 
green, and red are the child's own selection ; and so are the 
colours of the Craft School patterns below (figures 6 and 7). 

Later, more detailed sequences, such as yellowy yellow orange, 
orange, orange red, and red. Contrasting and complemi'ntary 
colours wilf arise from colour study, or from Ruskirfs circular 
spectrum. Red, yellow, blue, crossed by themselves, in free- 
hand drawing spaces or in strips, will produce orange, green, 
and purple ; and these again self crossed will result in greys and 
browns (see Plate V, i, 2, 3). This will provide enough exercise 
for a term,^or even for a year. The greys and browns may first 
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be laid on and the colours composing them used as patterns. The 
two lower figures on Plate facing p. loo, Vol. I, illustrate another 
sequence of orange, green, and purple. There are free-arm cllipsea^ 
hardly seen in tlu' drawing, indicating the limits of colours; 
outside is orange, then orange and greem green, green and purple, 
and purpl(^ in the centre. Note also thi^t the brush strokes are 
more compound. ^ 

For systematic suggestions the teacher should avail himself, 
as far as ])ossil)le, of what is done in cla’ss. Knowledge of colours 
in the box and their combinations, sor^cthing of colour harmony, 
and design, may be included in brush work (Plate V, 5). The 
blobs being of the same size may be used for vneasjirement. 
Organic Form. — ^The most beautiful forms and lines, those 
most natural to children, and the casi(_*st to make and the forms 
they like best to draw, are forms characteristic of living things : 
the oval and its elements. These lines are capable of almost 
infinite variation and combination. They are not as cle- 
mimts, nor are recognised as such, and arC tlierefore meet useful; 

for some maintain that a child* cannot invent of itself, but is 

« 

always imitating something he has seen: that invention is only 
imitation. These forms are common in early Greek art. The 
biHish, both in its passive^ im])r('ssion of itsilf and its active ex- 
jiression, is ov<\te. d'he outline of the brusji stroke is composed 
of two similar, symmetrical, c'leiiKaitary, organic lines, and the 
child's first lines in its scribbk' are also referable to organic gencfal 
forms ; of this something has aln^adv Ixam said (see Vol. I, p. 99). 

Brushwork Design . — An essential ('haiKmt in drawing as expres- 
sion is design ; and of brushwork too, for it is a pai*t of an attempt 
t()*ex(Tei^(! tiu' elements of drawing as expression. It is a part 
that partakes of every other part. With adaptation of means 
to mental content drawing begins ; with adaptation of means to 
mental activity design begins, and is easier than drawing. The 
nature and elements of drawing were entirely obscun'd When 
brushwork began, l^ven Ruskin said, as late as 1877, “ Desigii 
can be taught only by Heaven." But Heaven gives the power of 
design to all, and brushwork, insisting on design, began and made 
its fust success at the Ruskin Drawing Class, College for Men 
and Women, in 1873: though the means at first we^re not pure 
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Lbrush elements, but these united to natural forms. All drawing 
wiis and is called design, but the reason for so naming it is h^st. 
The study and exercise of its means, apart from expri'^^ion, have 
given it an entirely different meaning, and have put imitation 
in the place of design, j 

Degenerated Design.— Design witli elementary lines was evi- 
dently Froebers int(aition in Kindergarten drawing; but, his 
reconciliation of opposites not being understood, his drawing 
degenerated into imitation. Practical work in the Kindta'garten 
about 1879 suggested brusljwork on his chequers. Tlie first works 
on brushw'ork were published surreptitiously from this Kinder- 
garten ; anc[ the authors, not understanding its })rincij)l( s, reduced 
it to their owai conceptions, and inst(\ul of making invention 
])rimary and-esMmtial, ignorc'd it, and j)ut in its placa* tin- accurate 
imitation of given co])ies, with the help of showing and telling 
by the ti*acher. 

What^had happened to Frocbel hapjx-ned also to his follow’ers. 
This fundamental errdr spr^-ad with brush work, and its chief 
educational valiK'was ('liminated. Ihai^hwork without dc-sign and 
invention is not brushwork at all. Oiganic form and free-arm 
exorcises arc also characdeiistics, but invenlion is c-sscntial. 
Imitation is often most valuable, for ga-iu-ral forms, ehanentacy 
lines, hand exerci^('s,^and other important matters may be lu-lped 
by it ; its plac(’ is to serve, not to rult- or reign. 

, All Expression comes out of Man. -Liin- and form, the means 
of expression in draw'ing, adaptation of means to nnailal content, 
design, or mental construction, picci-ding liandwork and execu- 
tion- in fact, all the- ess('ntials of thetir^l hninof drawing and of 
its highest efforts — originate or germinate in the child, and exju'es- 
sion is c()mj)lete(l by its own activit^a Man is so made? that he 
must ('xpress and communicate himself ; and as all men form 
knowT'dge, so all invent the means and adapt tlu-m to ex])ression. 
All ‘comes 'out of man. Ex])ression appc-als to the creative 
source of all, and draw's out or develops the‘-e essentials, and so 
educates man. 

The Means of Expression and Imitation.- -Speech, one of the 
means of expression formc-d by man, is learned by. imitation, 
witfi but lijtle help, and no systematic teaching. But its mean- 
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ing cannot be learned so. Knowledge, like the self, develops 
organically, but the artificial means arc taught by imitation. 
Aj)parontly the more complex the art, the more artificial and 
imitational its teaching. Reading, a union of the two means 
of expression, speech and drawing, deak only with the material 
means ; it is not a means of self-expression, and imitation cntei^ 
largely into its teaching. Elementary drawing and ^^arithmetic 
were taught, and may still be taught, in the same way the mental 
factors bt'ing ignored. Hand and eye work and imitational 
m(4hods do not recognise them (design, ‘or expression) as essential. 
Children arc taught to read without understanding what they 
read, and to draw without recognising the mental , factors. If 
education is the harmonious development of the child's powers,” 
then separation of means and mental content can hardly be 
education. 

Imitation and its Place. — ^The means of expression are taught 
by imitation. In drawing, straight line, arc, and gcometrfc forms — ■ 
the supposed generalisations and element's of form — \tive been 
givc'U for ages. As we know noW that form is learned, at ^rst, 
at least, by manual movement and muscular sense, more than ■ 
by sight, the general organic forms and elements may be given 
for imitation for the purpose of forming knowledge through 
movement. (See Plate p. io6, Vol. 1.) But jto exercise the means 
only without the mental activities is not drawing, nor education. 
Invention and design should enter into every elementary lesson. 
If we imitate the means, the principle of discovery is not aban- 
doned. A boy discovered or rediscovered the blob and at once 
adapted it to form a running rat by adding cars, legs, and tail. 
So' delighted was he with his discovery that he repeated it through 
his drawing and over the margin. Imitation of form by free-arm 
movement leads to knowledge of the means of expression through 
muscular sense, as well as by sight ; but the means alone are 
not self-expression. Mental content must be added, and It is 
to this that the term discovery applies. The child discovers 
and invents so much instinctively that we may rightly expect 
much fr 9 m him if we appeal to the wonderful possibilities within 
him. The. more he gives the more he gets. 

Design. — ” Design is possible only to Heaven.”, No; it is 
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implied in all we do and say, in all art, and all expression. To 
make it ('xplicit, to make the inner outer, should not be impo^^- 
wble. Tlie chief cause of difficulty is our incomplete conceptions 
of drawing, teaching, and education. In drawing all comes out of 
the child-' so observatio* of the development of drawing teaches 
— means of exprt'ssion, adaptation, design, correlation (d mind and 
body, control of hand. The child h)rnis the means, and adapts 
material and means to mental content. In other words, he puts 
ideas into words or forms. This the central creative process in 
expression. It takes pUcc within the child, and by its own 
activity. Design and mental construction follow^ the corredation 
of liand and minci, and the power tocoiuay to tlu‘ hand and camtrol 
it in its execution. All is germinated and devel(ip('d in tin} 
cliild. Ihit our hand and eye work and imitational teac'hing 
ignores all this ; and some think it possible to jnit design into tlie 
child or student by imitation and i ribs. Such tcac'hing must 
be tunia^^ icjuite round. Something of the inner mental ojx rations 
must be know'n, and of the power of design which Heaven gives 
to all. 

Tbe Beginnings of Design. — ^I'o (‘X< rci^>e invention the sim})lest 
means and material''- may !)(.* u^ed. May, not mentally l)t’yond 
noughts and crosses, will develo]) power. To put intentionaHy 
two lineL. or bruHi elements together and to rej)eat tlu'ni in order 
w'ill make a border, or diai)er pattern. Otlnis will soon come. 
Tips little waxy leads to the high road, and to higher re gions, 'i'lie 
refus'al to begin with wTat can be done bee aiise^ it is childhk(‘, 
arrests development. To adapt Macon, “ 'the kiiigdean of art 
is like the kingdom of heaven in this: emly by becoming a lit|K‘ 
child can wc enter it.” Head and li.md interact especially at 
first. The whole pattern is neT at first, ne>r always, rleai ly aiiel 
completely conceived before beginning to draw'. Do what is 
sible, even if this is incomplete, and the next step will be: cliMier 
and better. Hand and head work togedhor and help each other 
knd develop together. Thought and act should be the* child’s 
owm, and it will be power to itself. Illustrations may h( Ip. 

Imitation becomes Expression. — Imitation at hist b( e(;mes 
expression. Children in a Kindergarten were given for imitation 
simple animals, birds, and other living things made before 

111-5 •' 
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them with brush elements. At three ard a half years only 
irregular scribble, passing into formless masses of colour, was 
made. At four years there was separate mass only. At fou^' 
and a half years more definite form appeared — legs and head, and 
a big lace that was not given. One ctild made definite forms, 
but some sitting, others with legs upwards. At five years the 
forms were still vague and irregular, but interspersed witli 
s{'ribbl('s, like early Greek drawings— pattern and picture in one. 
This was not given. In others of the same age the form gets 
(‘leared, but butterflies and birds and figures not given occur in 
four cases at five and a half years. Birds swimming and lines 
for water complete their doings, but these were not given, 
('hildrc'ii cannot imitate the forms given; they are stimulated by 
the teacher’s work, but express themselves. 

Early Brushwork.— The eldest of three children, a girl of nine, 
took the lead and played with her brothers at drawing. Each 
brought five or six large sheets of paper full every week, and after 
a short holiday there were fifty or sixty sheets. Pattern and 
picture are united (see Plate p.' 92, Vol. I (4, 5)). Borders and 
the blue flower of three blobs may have been suggested by 
lessons, but all else is their own. In the borders the unit is 
repeated without accurate measurement. The colour also is 
their own. 

Chequers — Pestalozzi and Froebel gave chequers as a 

basis for inventional drawing. These educators were the first 
moderns to recognise design as an essential clement in drawing. 
Bi'ushwork began in the Kindergarten about 1880, and it followed 
and developed the method of its founders, /fhese chequers 
suggest places, sizes, and direction for brush elements, and help 
invention, order, symmetry, and contrast ; but the chequers should 
not be less than one inch square or wide. Oblongs are better, 
and children should make their own chequers. With chequers, 
borders and simple patterns are easy, and a very great variety 
may be found. 

Basis Plate p. 92, Vol. I (2), was based on chequers 

or measured sj^aces and arrangements of straight lines made by 
children. To rule lines and to make geometric and other straight- 
lined forms was, at the time (1896), part of the drawing required. 
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This work was used as a basis for brushwork. It provided varic'ty, 
and exercised invention with straight lines. It was made by 
the children, and was of an appropriate size. This basis gives 
precision to their brushwork. 

No Chequers . — In Hate p. 92, Vol. I, the two low'er patterns 
reverse the above. There are no lines, no ineaMired spaces in 
‘these patterns, but of course they are generally used. In Plate 
p. 107, I, there were obviously underlying freehand forms. 
Both the child’s method* and the man’s are iibcd, and probably 
both are right. 

Frcc~arm Basis. -In Plate p. 92, Vol. 1 (i-g), is another mt'thod, 
based on (1*00^^111 drawing. Arm niovtanent is most ('ssential, 
and there is never enough of it. The free-arm drawing is at first 
mutational. It is used to exercis(‘ form, iiu'asureinent, direction, 
handling, and design. A diawing is made on the bi.ickboard, 
tile class follows with charcoal and co]aes it, and sometiiiK'S h('li)s 
or suggests. Tlu‘ charcoal is dusted olf, the brush is filled with 
colour, and the lines ifre run over with a fn'c-arm movement just 
as with the charcoal, (except that the brush should bi' held upright 
anerthe chalk not. This is excellent practice. At first the brush 
may run over the lines several times, until brush, hand, and 
movciiK'nt work happily and accurately tog(‘ther. The a'im 
should be to make the brush lines at onc(‘, and this can also be 
done; further practice must be modilKHi to suit the requirements 
of each’class. Free-arm exercise by itself (Plate p. 10b, Vol. I) 
has 'already been mentioned. It may rem.ain an exercise of 
line with firm point. Brush lines may follow and tints for 
colour study hy the .space's, or finally brushwork may be d(y:ie. 
Advanced students may not be able to give more than one term 
each year, and they may be able in this term to gad through all 
these exercises. Younger children, who do not work so quickly, 
may proceed more slowly. 

Class Work to be Interacting. — Once, when systematically 
•developing organic forms found in the scribble, the elli])se (Plate 
p. 92, Vol. I (3)) became the subject of a lesson. Its quadrants 
were discovered and emphasised by the four straight Imes, and 
an inner parallel series, with a circle in the centre, was reserved. 

After free-arm exercise the class was given two colours blue 

• - ^ • 
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and crimson lake, and Ihcir mixture, violet ] and two strokes, 
straight, and the newly discovered quadrant of ellipse; to fill 
the spaces as they vvislu'd. The four quadrants were put to- 
getlu r in the centre to form a bird and its perch by the teacher, 
to sliow their elenn'iitary value. A morfc beautiful design, made 
with the saiiK' el(Miients, was brought the following week and 
shown to tlu' children. ^ 

Suggestions from the Class to be used. — ^The free-arm scribble 
form (]). Ke], Vol. I (7) liad been used* for a lesson, and during 
the wc'ck ea(‘h child in the class made a new design from it with- 
out lu'lp. One boy made the tw'o ovates much broader, put 
four smaller ovates inside them, and filled the* spaces or bands 
betw'etm with smaller i)attern, made with the same elements. 
This suggestion w^as adoi)ted as the basis for the next lesson. 
One half was changed from ovate to oval, and the suggested 
method of hlling it was adopted. A double curve was allowed 
for brushwork, and for colour, l)lue and yellow' and theiv colours 
w'ere mixed. The original is, of course, better colour. 

Home Work to be a connected* Course. — 1 he Plates Brushwork 
Design, j)p. q8 and 100, Vol. I (KK. entirc-ly alone), free-arm 
and brushwork, may illustrate a term's work. Tigs, i and 2, 
p. 98, The initial scribble is evuh'ut ; 3. Ellii)se ; 4. Circle divided 
into six parts and simple strokes used (frei,"-arm pattern is used 
and may be detected underlying this and others following) ; 
5. Divided in 3 angles, 72° compound strokes. 6. A “growing’' 
pattern same ])asis. Plate p. 100, fig. i. “Growing” pattern. 
5 and 6. Colour green, orange outside, then orange and greim, 
green, green and ])urple. These are more advanced. We should 
make sure the beginnings are right, and the work will develop of 
itself. 

Play. —What W’as said about design with free-arm drawing, 
p. 106, Vol. I, applies equally to brushwork. Children can make 
chequers (Plate p. 104, figs. 10, ii, 12, 13) and play with brush 
strokes, together or alone, for strokes are only lines brush made’, 
and are better than simple lines. Combinations of their own 
iinamtidns, as Plate p. 106, fig. 22, Vol. I, can be repeated for 
borders, as in the next figure (2 3) . This pattern is based on sixteen 
square chequers. Blobs, strokes — straight and curved — and* fine 
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lines and dots, are all used. If something of this kind is doin' 
with the class, and they know that afterwards they will hav(' to 
make another pattern with the same materials, variations will 
suggest themselves as proceeds. They may be heard saying, 

I know what I’ll do.” This kind of pattern with brush and 
form elements we call abstract,” or elementary. 

^^Groi^iiig” Patterns. — The next pattern (24) suggests a 
plant, and Wv? call it a growing” pattern. The brush strokes 
made at once are foliacepus. If the chequer liiu's had been left 
they might have shown how the distribution of elements fills the 
space. There is also an indication of two lints, light and dark, 
which is amsefiil arrangement. The oUkt abstract patterns are 
more complex. Number 26 is based on oblong cheqiuTS and fusi- 
form strok('s ; 27 on squares, with ovate strokes. Animals and 
plants ar(' suggested easily by brush elements; even children can 
find many more, and they ('asily add the appendages. 

In a school in thejiast ImkI (London), whcTc^ growing things 
are scarce, Ihe children produpe abundance of sim])le, archaic, 
and*beautiful “ growing ” patterns — pure inventions, Iik(‘ nothing 
alive though reminiscent of Primitive Art (see Plate IX, 6). Their 
patt(Tns they take beyond brushwork into wood, clay, iron, copi:yjr, 
and other materials, carrying the characteristic forms with them, 
this tends to give Hieir work a style of its own. One use of 
brushw(jrk, by itself, is to ex('rcisc and develoj) the ability to d('sign. 
Pftr .this it is specially valuable. An ex(Tcise with brush direct, 
without charcoal or any preliminari(‘s, is seen in Plate IX, 2. 

Invent New Exercises. — An entire course of brushwork need 
not be given, fdr every one can make a series of exercises to stliit 
the needs of each class. For more than thirty years several 
courses have been given each year to sevcTal class('s, but exc(*j)t 
the first obvious patterns from scrib])lc none are repeated, livery 
year and every class has its peculiarities and its own patterns, 
.while they include all general forms, colour, and elements. We try 
to make patterns suited to the needs of each class. Children often 
help and suggest. Teaching is not educative unless class and 
teacher sympathise and interact. If the child’s j)owers have 
beep exercised, they will be developed, and he will go on by 
himself, ani his work will becon^^ more complex. He does more 
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wonderful things himself by following the instincts of his nature. 
He forms knowledgi', means of expression, ada])ts material means 
to nuaital content, designs what he desires to express, and controls 
its expression. To continue this se]f|activity by providing 
ex(Tcises is apparently a small matter, but it is most important, 
and is in our power from the first lesson. They should go on by 
themselves. Many combinations are actually meiii.' by the 
mind that have never been made or seen before. Mind puts 
tog(‘ther its contents in its own ways, and, if we use the power 
it develops, we cannot put any thought or idea into material 
form, nor (‘xprc'ss it in any way, without first adapting the means 
to the mental concept. Drawing is design, and design' is infinite. 

One boy at a Craft School, who was delighted to discover he 
could invent patterns, determined to keep a record of them in 
a book. He did so for a tim(‘, but he found he could make 
so many that lu' could not put tluan all down. Some of them 
may b(? found to-day in the varied and beautiful title-pages and 
end-papers of the books of the E:>)cryman' s Library, 

Elements of Drawing as Expression. — Brush work is only a 
portion of an attempt to excurise the natural (‘lements of drawing 
as, expression, the prototyj)e of all drawing — the child’s and the 
greatest artist’s. It is the expression v>f the artist’s self that gives 
his picture value. Drawing, when acquired, may be applied in 
various ways. To- day, and in this country, it is applied to the 
imitation and accurate representation of objects. This is art 
applied to science, and a most valuable application it is at the 
pro])er time — its aim is to form knowledge, to eliminate self. 
Afi requires kno\vd(xlge. Science and art are complementary, 
but self-expression is the final process of tliat interaction of man 
and nature that develops him. 

THE PLATES 

[Note. — Owing to the sudden death of Mr. Ebenezer Cooke 
before he had linally arranged the illustralions for this article, 
his son, Mr. Cilbert C. Cooke, Principal of The Craft School, Stepney 
Green, London, has arranged the illustrations and written the 
following notes on them. — Editor.] 
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It will be noticed that a number of the figures shown , and 
the methods and processes employed, are not alluded to in (lie 
context, whicli deals with the beginnings — those beginnings which 
must be sound and sure. It was obviously not the aullior’s 
intention to introduce all this matter at this time. The justifi- 
cation for its inclusion now is, that these specimens serve to 
demonstiJiJ^ a few more of the directions in which Brushw'ork 
may be developed and applied, for the purposes of education, 
in tlie hands of those who accept and work upon tlie fir^t funda- 
mental principles which have been enunciated in these articles. 

Plate V. — (i, 2, 3) Various exercises in producing colour 
mixtures. * 

(4) Specimen of free-arm use of brush, showing hard and soft 
effects produced by manipulation of wet and dry e(lg('S. 

(5) Design which includes the whol(‘ gamut of colour, from 
primaries to seven variations of the tertiary. 

(6 ahd 7) Designs illustrating effect produced by working with 
primaries over tinted^grounds, with and without white. 

(8) Tone pattern with hard edges and white dividing lines 
separating flat masses. 

Plate VI. — (i) Scale of colours between yellow and blue, its 
application to pattern, outlined in white. 

(2) Scale from red to blue and a]4)lication to pattern on white 
ground. Ragged strokes made and introduced purposely. 

• (3) Application of both scales to a pattern, in which ragged 
outline of ground is intentional. 

(3, 7, 8) Patterns with coloured outlines using primaries, 
secondaries, and tertiaries, 

(4) Gradated effects with one colour. 

(9) Gradated effects for purposes of decoration and repre- 
sentation. 

' (6) Gradated ground covered with pattern in which blended 
effects are produced by softening wet edges of different coloured 
strokes (see No. 4, Plate V). 

Plate VII. — With full and dry brush. The specimens shown 
deal more particularly with the exploitation of the* inherent 
properties of the medium and natural effects peculiar to these. 

(i) Arr^ingement of blots of, colour shaken or pressed out of 
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tlio 1)rnsh and spread over the surface in varying degrees of 
density. 

(.|) More rompipx ])lot, or puddle, forms produced by model- 
ling the simph' form in No. i. Variations obtained by a process 
of moulding or extending the edges by leading wet colour about 
with point of brush. 

(8) hvolution of stream line, colour led out of blot,^ 

(2) Apidication of lines and juiddles to produce a growing 
pattern. I^hich separat(‘ j)art of this design is (:om])os(.'d from 
one blot. Pattern in stencil form aiid applicable to pierced 
m(*tal. Note accidmital blot outside edge of pattern, 

(5) Counterchange effected by working puddle outwards to 
form ])attern and by guiding it inwards to cover ground. 

(7) Suggestions of tree and animals. 

(b) ('ontinuous string line pattern produc(Hl from one wet 
brushful of colour and showing intentional inllrction at inttTvnls, 

(()) Strij) o( lines, wet to dry, produced by exhausting om* 
fully charged brushful of colour. 

(10) Application of (9) to ])atttu'n making, showing evolution 
of brush stroke. 

(j) Patt('rn of wet lines and puddle shapes showing evolution 
of 'brush stroke. 

Plate VIII. — Tones and Textures. 

(2) Contrast and countcu'chnnge of tone and line. 

(1) Stroke forms in outline and mass. Introduction of haU- 
tone as texture com]M)sed of brush-point im])ressions 

(g) I'^flects of tones by variation of texture, obtairKal in some 
cases by removing patches of pigment and allowing ground 
colour to break through. 

(4 and 6) ('ombination of colour masses and textuns. 

(5. 7, 8) j''xamples of effects j)roduced by the bn^aking and 
intermingling of colours, consideration being given to the value 
of white. 

Plate IX. — (r, 3. 7) Examples of coiinten'liange ariangement 
of col(Mir with iwo full\' contrasted tones. 

(4 an.ri 5) Patterns in which the variation of tones is intro- 
duced. Note how midribs of leaves arc washed out in No. 4. 

(2) Repeating pattern; an example of direct and ^apid work. 
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Plate X. — The application of brush and colour to purposes 

realistic representation. 

(1) Wet and dry brush strokes. Scale of colour produced 
4)y crossing selected palette of red, yellow, and blue. 

(2) Application of (i) to produce sketch of landscape. Note 
steps in the process by which this is worked out which exemplify 
various exercises introduced in the preceding plates — viz. Gradation 
(Plate VI, 6, 9) sky. Hard and soft edges (Plate V, 4) ; furrows, 
middle distance, etc. Wet blending and puddling of colour (Plate 
VI, G, and Plate VII, 4) hincultivated portion of field. Working 
with dry brush over dry washes (Plate VII, to) ; copse in middle 
distance. Wiping out (Plate VIII, 3, and Plate IX, 4) clouds. 

(3) An imaginative composition for figure subject. Little of 
the effect is obtained in this case by bltmding or running wet 
colours together. As a rule, one colour is worked over another 
aft('r it has dried. Compare treatment with No. 2. 

(4) Lnical study in colour in which effects of texture (Plate 
VUI, 6) are included* 

(5 and 6) Colour studies from nature. Broad effects of light 
and sliade and colour ; a})plicati()ii of exercise (Plate V, 4, and 
Plate VII, 2 and 5). 

(7) More higlily finished treatment. 

Plate XI. — hX'peuimental colour schemes, 

(i and 2) Counlerchange effects of warm and cold colours. 

• (3) Ikitchwork pattern. 

(4. 5 ; 6) Variations of massing proportion and arrangiunent 
of white; compare treatment of centre field patterns —note soft 
blended effect in Fig. 6 . 

Plate XII (Frontispiece). — Specimens to illustrate the height 
of efficiency to which mastery of medium, excellence of technique, 
perception of colour, and appreciation of beauty may be developed 
by practice and application of Brushwork. Com])are the handling 
of each specimen. 

(i) Local study from nature carried to a state of high finish. 

(2 and 3) Broader and more direct tr(‘atment. 

(4) The record of a passing effect of light rapidly and directly 
executed. Illustrating how the trained hand and perception can 
apply knowledge and power for purposes of expression. 
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Children's Play is Essentially Educational. — Everybody had the 
privilege once to be a diild, but it lias been, and is given, to 
few to be indeed “ childri^n of a largiT growth.” It is these few, 
however, who have beiai, and are, the world ‘s greatest ones. The 
hard saying, “ Except ye become' as a little child,” is easier to 
accept and act upon than such a saying as ” Exci^pt ye remain as 
a little child.” The world’s greatest men and women have ever 
kept more of the childlike about them than ordinary grown-up 
mortals retain; for them “the vision splendid” never does 
” fade into the light of common day.” Tlie greatest tcacliers 
have, of course, bi'cn distinguished by this retention of the child- 
like, and so from them, in descending scale, every man or woman 
who is more or less worthy of the honourable title of ” teacher ” 
must remain at heart a child : so only becoming serviceable in 
their day and generation. 

The true teaclier would never dream of using the word 
** childish ” as a term of reproach, nor docs he ever wish to put 
away cliildish things.” He knows that one of the most serious 
pieces of work in the world is a child’s ” play.” He knows that 
the boy’s tip-cat and stick, and the girl’s battledore and shuttle- 
cock, are evidences of greater and more essential educational 
processes^^ than are ever carried out on the golf-links or in the 
tennis-courts. But he knows, too, how difficult it is for adults 
to join in the play of children without transforming their sports 
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games into ghastly simulacra. The best that we adults can 
do is to exercise an unassertive, benevolent suixTvision ; to be 
on the spot wherever and for whatsoever we are required ; and 
'to keep well out of sight ^^^d hearing when we are not wanted. 

The Use of Organised Games and Constructive Play. This is 
not arguing against what are known as ** organisc'd games.” It 
is as absolutely necessary to organise games for the children as 
it is absolutely imposj^ible for the ordinary person to do such a 
thing. It is to be feare^ that this j)art of school work should 
often be more truly named disorganised games. It is good for 
the children that gifted beings of greater ph3^sical and intelk'ctual 
development should teach them games ; it is better still that the 
gifted beings, if they enjoy the games, should play with the 
(Children ; but it is best of all for tlu‘ gifted Ixdngs to excTcise 
most of their energies, and to spend most of their time and money, 
in providing proper apparatus and suitable environments for 
games, *a*nd then to leave the rest to the bairns. This best of 
all may be extended to include a better still, and that is, that 
the children make as well as use the apparatus for games. 

Children love ‘"making” even better than play, although 
their play is always a “making” also, if it’s only “make- 
believe.” The boy gets rather more delight in hacking out a 
boat with his jack-knife than in sailing it afterwards ; while the 
girl enjoys as murh or more the making of a new “ pinny ” for 
hf^r.doll as pla^dng with “the sweet pet.” This is justification 
enough for such a scheme as is here laid down. To bring further 
arguments in proof of the desirability of including a games course 
in these volufties would be a waste of space which might. b(* 
filled to better advantage. 

The Nature and Purpose of this Course. — The compilation of 
this course has brought under tribute every previous publication 
oti the subject and on cognate subjects known by the authors, 

. and also every other available source in their own experience. 
There is no such thing existing as an absolutely original manual* 
training course of instruction. The most that is claimed for the 
present one is that, so far as the exigencies of the case allow, it is 
representative, suggestive, and graded as far as possible to admit 
of the prosper introduction of ^ools, and progressive training in 
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technique. Aft('r all. the best thing a formal course can do ^ 
to set the children thinking on the subject. When interest is 
aroused, and a certain dc'gree of dexbTity is attained, it is far 
bett(‘r f(jr tln'in to hunt up suitable prcjblcms for themselves™’ 
problems growing out of their individual and present needs— 
than f(3r the teacher to set the problems. 

Y(‘t a child should attempt nothing without reasonable hopes 
of success. lie must learn to handle tools and manipulate 
materials ; he must develop a facility of “ thinking in shape/’ 
as Thring of Uppingham called it. But so soon as he can run 
alone, he should be permitted to do so. The interest which a 
child must take in his work, if he is going to obtain what is 
educationally best out of it, is inluTcnt in the present course ; 
but it would be easy to kill that interest by unwise procedure 
on the part of the teacher, d'o avoid this, perfect accuracy in 
production must not be (‘xpected, but relative accuracy, accord- 
ing to the pupil’s ability, should be insisted on and striven for. 

If the toy will work, or if the games implement can be played 
with, the making is justified in the using; but the better the 
thing is made the greater the subsi'queiit pleasure. 

So far as the authors are aware, this is the first attempt to 
compile a woodwork course which shall be subservient in its 
entirety to the chief interest— the play interest— of children. 
Nothing is presented in this course which has not previously 
been actually made by children in a school workshop. It is 
not an entirely ‘‘ wooden ” scheme, and other materials come in 
as required. 

Pifferent Ways of Using the Course. — The seduune may be 
adopted as a complete course of instruction, or selections may 
be taken from it and incorporated in other schemes. It may 
be worked individually, or by communal effort, especially in the 
making of a complete games-set, as for football and cricket. 

It is assumed that the course will be taught in a manual . 
workshop, but it does not follow from this that nothing could be 
done with it under less favourable circumstances : a “ light 
woodwork ” class could well manage some of the models, and 
other models still could be adapted and modified. It is vqry 
desirable that pupils who have ,^he conveniences for-, it should 



BY H. WILLIAMS SMITH AND D. POAD 


77 


,vork out some of the models at home. A satisfactory piece of 
ulbmework is the hncst proof of vvliat the school has done for 
the boy. 

The Models. — ^Tlie comments on each model have been given 
with brevity; first, because many of the models are somewhat 
familiar objects, and second, becaiibc it is lioped that the diagrams 
will prove almost self-explanatory. The tools required are 
specified only as they are introduced for the first time into the 
course. In view of the varying abilities of children, and also of 
the manner in which the libilities of each child vary from time to 
time, it would be advisabli; often to let the children familiarise 
themselves with*a strange tool and practis(' a new operation on 
a piece of spare wood, thus largely obviating disaster to their 
work and risk to themselves. It is urged strongly that the first 
uses of all tools by the pupils, and especially of the chisel and 
gouge, shall be pri'ceded by exact demonstration, followed by 
close supervision, on the part of the teacher. 

In conclusion, the Authors wish to make it ck^ar that it would 
have been an easier task for them to give three times the number 
of models than the number they have given. This fact, in itself, 
goes to [)rove (jf wliat a rich content such a course is cvL'ntually 
ca])able. If the course w'hich now follow's does but enable 
teacher^^ to make a good start, it will have achieveal its purpose. 

1. A Marble Board. ---T his is to stand on a table or the play- 
ground, etc., for children to bowl marbles at, numbers over the 
holes, giving points for game. 

Tools required plane, gauge, try square, rule, mark- 
ing knife, bracu and bit, tenon saw. 

Material required. -Yellow^ deal (Northern }>ine). 

Construction.— Tkmo wood to size. Mark centre pencil line 
for holes. Mark centres with gauge. Bore holes with centre- 
bit. Square over lines and saw out waste. Mark and saw 
chamfers. Number holes and make numbers indelible by going 
over them with a pointed punch, which can be made from a 
long French nail. 

Remarks . — Thick wood is chosen for this model as being most 
suitable to all the necessities of a first planing lesson. The order 
of planing should be observed as follows : i. Plane face ; test by 
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touch, sight, and straight edge ; put on face mark. 2. Plane 
face-edge ; test by touch, sight, straight edge and try squai^^ 
put on face-edge mark. 3. Gauge to width on face ; plane to 
gauge line, and test. 4. Gauge to thickness on both edges ; plane 
to gauge lines, and test. ' 

The number and sizes of the holes could be varied according 
to the wishes of the pupils. This model might well be painted, 
if possible. 

2. Box FOR Marbles. —A plain handy box to be used, not for 
marbles alone, but for any little oddrnehts that need safe keeping. 

Neiu 'fools required. — Handsaw, hammer, bradawl, nail punch, 
shuting board. • 

Mcdcrials required. — Yellow deal; i|-in. and J-in. brads; glue 
lor angle blocks, if desired; leather and tin for hinges if needed. 

Construction.— S'd-yj out from board two pieces, each long 
enough to make one side and one end of box. In planing same, 
the need for accuracy can be well inculcated by thodrequent 
bringing together of the surfaces of each pi(‘ce, thus proving the 
truth, or otherwise, of the planing*. Mark off | in. waste each end ; 
mark lengths of sides and ends. Bore nail holes. Saw in. . 
from cut line and shutc; to line. Compare lengths, and nail 
together, taking care to punch nails iV in. below surface. Saw 
out bottom I in. wider and longer than pver-all dimensions of 
box; plane same, nail on, and shute off waste. The lid may fit 
either the inside or outside dimensions. It may rest, if inside, 
on glued angle fillets or slender cross fillets glued to , ends. 
Sketches show nail or jiiecc of tin used as a hinge : leather strips 
cqiild also be used. A screw ring, as used for, pictures, would 
make a suitable means of lifting lid. The painting of the box 
would make a satisfactory finish. 

3. Trellis Toy. — An amusing embodiment of certain me- 
chanical forces. 

New Tools required. — Disc -cutter or expanding bit; round- 
nosed wire pliers, as used by milliners. 

Materials required.—B'd'sswood] f-in. flat-headed round brads, 
or fine ,tvire. 

Construction.— Cwi strips from yV in* board with cutting gauge, 
or marking gauge can be maeje to do. Plane strips, shuting 
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edges on board. Mark lengths, comparing same. Diminish 
liandles on sliuting board. Bore holes for grip. Bore fine hofe 
for hinges (wire or nails). Cut discs for heads and paint features 
with varying expressions. In fixing to|^ether, wire hinges could 
be loo])cd at each end or nail riveted on hammer head. Paint 
or slain toy as desin^d. 

4. Humming Wheel. — This toy is revolved by pulling to 
and fro the twisted string, and is extremely wed known by 
juveniles, who usually rely on a big button to do the humming. 

New Tools required. — Bow saw aild spokeshave, if a disc- 
cuttc'r is not obtainable. 

Materials required.— E'ledx or sycamore; wkipcord or string. 

Construction. — As a short piece is difficult for a beginner to 
j)lane, smooth-sawn wood might be selected and a smoothing 
plane used. Bore imi holes for string to pass through, and holes 
for the outer sha[)es. Saw or cut to circular shape. String 
should be fine and strong, and at least twofi'cl long wlieR«doublcd. 

5. ('lappkrs. — New Tool required.— "SnvdW G cramps. 

Materials required. — Birch, bdcch, or other hard wood; stout 

string for hinge. 

Construetion. — Saw and prepare strip long enough to form 
three pieces ; mark lengths ; shape handle by boring holes and 
sawing from end to same. Waste pieces fyrm divisions at hinge. 
Use file to finish off handle. Hold assembled parts by G 
cramps to prevent shifting when boring holes with pin-bit /or 
string hinge. 

6. The (Iymnast. New Tool required. — Fret saw. 

Materials required. —Ydlowi deal and some hard wood (three- 

ply wood very suitable). 

Prepare frame from yellow deal, cut out figure 
with fret saw, and hinge limbs loosely with wire as in the trellis 
toy ; bore holes in hands ; insert catgut or string, which should 
cross between the hands. 

This figure performs amusing acrobatic feats when the lowet 
ends of the frame are ])ressed towards each other. Paint figure 
and framework in a}')propriate colours. 

7. A Tip-cat. New Tool required. — Chisel. 

Material required. — Straight-grained soft yellow deal. 
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Construction. — Saw piece two inches longer than required 
tip-cat ; plane to square prism ; mark length with cut line, and 
pencil lines where slopes begin. Gauge lines for depth of sawing ; 
saw to lines, and pare slopes w’ith a i-in. or wider chisel, taking 
care to have wood firnfly secured in vice. The inch-pieces at 
each end act as buffers, thus insuring safe manipulation of the 
chisel. Saw off buffers when paring is completed. Exact previous 
demonstration and strict after supervision by the teacher are 
essential in the first use of the chisi'l by pupils. 

8. A WiirzzKR. -This loy, Ix'ing whirled round at the end of 
a long string, the ( lastic band produces a musical note. 

New Tools required. — -None. 

Material required. Some heavy hard wood, such as oak or 

birch. 

Construction -"Niwiio sl()])ing ends ; bow saw and spok(’shave 
hollows ; bore holes at ends bdore sawing oif wash' ; saw^ in. 
from line, and par(‘ vertically to line with chisel. Bore small 
hole for string, which .should also scrun' rubla r b.md. 

9. Hoopstick and Skimmer. Material Required.— N qWow 
deal. 

--rre})a,re square prism; convert to octagonal 
prism, and gradually bring to cylindrical shajR' by use of plane 
(using simple cradle fixed in vi('e), finishing off wath file and 
glasspaper. The handle of the skimmer might Ix' left octagonal, 
and the end rounded with a file. Bend j)iece of malleable wire 
to* shape and file a sharp point on the handle end. Bore hole 
in handle with fine pin-bit, place skimmer in vice, and drive 
handle on wath^smart blow's by mallet. Hoopstick to be shap^xl 
with spokeshave at one end to suit grip of hand, and dubbed off 
round with file at both ends. 

10. A Ring Board.™ Rings are thrown at the numbered 
hooks on the board in com])etition for the highest score; the 
same number of rings being used as luxJcs on board. 

Materials required. — Yellow deal or basswood ; small cup hooks 
or bent wire brads. 

Construction. — This model admits of individual design in 
obtaining variations in outline and positions of hooks, and it forms 
a geod bowsaw’ing and spokeshaving exen ise. The board can 

III— 6 • 
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hung on holes bored in it, or, better still, depend from screw eyes, 
Ihuds pinced in an iron vice and bent over to a right angle by 
hannner taps may be used instead of cupliooks. Old brass curtain 
rings would be suiial)l(‘ for missiles; or wire could be bent to. 
sliap(‘ ; or rings could b(‘ cut with disc-cutter from three-ply 
wood ; or rings can b(^ purchased at a toy shop. 

11. 'rm:-TO-TUM. h'or choosing sides in games, or as a game 
in its('lf if numbers are substituted for colours. 

Nne Tool required . Ahdal file. 

Muleridh required. Sycamore for wlieel and knob; basswood 
for cas{‘; little pi(Te of brass for indicator. 

Construelion. — Cast' as box in Model 2. Wheel cut as in 
Mo(l(‘ls \ and 4. I'hh' brass h^r pointer, or use bent nail. Diagram 
shows 11 il'-hea(h'd nail passing through base block, which is fixed 
to bottom of box ; at toj) end it should be filed slightly round- 
ing, and the hard wood block which is used to turn wheel takes 
the w('ar at the bearing. Indicator to be fixed on angle block 
in coriKT of cas(\ The wluad should be ])funt('d in two colours. 

12. V^AKious Hats.— I. Simple battledore (not in diagram) 
similar in shapi' to tluMabh'-tennis bat, but of uniform thickness, 
say I- in., and 12 in. long. 2. Table-tcmnis l)at. 3. Rounders 
bat. 4. Roniuh'rs stick. 

I\liilerials required, -(i) Sycamore, beeclg or other hard wood ; 
(2) d'hin bLide of haul wood, with soiter wood, such as cedar, 
ghu'd on to form handh' ; (3 and 4) Yellow deal or basswood. 

('ou.^fructio)i. All thia'c bats to b(‘ bows iwn anti spokeshaVed. 
Ronnth r^ stick [irtg^ared as lioo[>stick (Model 9). Htdore gluing 
on, strips for handle of tennis-bat, warm them,, and secure till 
dry by small “ (1 cramps.” Idnish off handle with spokeshave, 
filt', and glasspapt'r. Holes could be bored in ends to hang bats 
up by Yarnish or poli-^h as dt'sired. 

i.y Por-GUN. -A very old toy. well illustrating the force. of 
comprt'Sscd air. 

New 'Tools required. — Twist-bit and little metal block plane 
(as sold at about bd). 

MaUrials required . — American pine or yellow deal ; dowel 
rod (if procurable) for jilunger ; suitable cork ; wool, thread, or 
fine string for packing ; some.i lubricant, such as tallow, for 
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plunger ; little screw-eyc, bent nail, or wire for loop on end of 
l)luiiger ; i)iecc of tin for washer on outer end of cork projectile. 

Construction. -Bore hole in rough piece, which should be thick 
and wide enough to allow for possible deviation of bit, and long 
enough to inakr handle of plunger and barrel of gun. With hole 
as centre, in;irk square on t ach end of wood ; plane to square 
prism ond convert to cylindrical shape ; saw off handle piece ; 
prepare plung('rfrom dowel rodorfrompieccofrougli wood, in this 
latt(T case using littk' metal plane with one hand, holding end of 
plunger in other hand, and resting strip on bench. Glue handle 
on plunger ; round ends with tile and glasspaper ; form on in- 
terior end of plunger a littl(‘ channel for thv packing which 
retains air in chambea. h'ix loop on end of plunger, secure 
string to same, ])ass string through hole in cork, tie knot outside 
small tin-w.isher, .ind tluai bi'giii popping. 

14. “ Sti- ADY, Bovs, Sthady.” -A table game for two or more 
l)lay(‘rs, iueuh ating skill in balancing a inaible on a sptufe in its 
l)assag(' to th(‘ cardboaid “ lu)in(‘ ” or ('ontuiiuT. One spade and 
oiu‘ coutaiiu'r arc allotted to each* play(‘i', and each set is coloured 
dilf('r('ntly . B([u.il numlx'rs of iihirbks .irc‘ taken by each 
player, and Ik' who gets his “ hom(‘ ” liist wins. 

Malcridh Ifard wood lor sj)ade ; cardboard and 

pap('r f(a <'ontaiiier. 

Constnictio}i. Shapt' spade with bow saw, spokeshave, file, 
and glasspa]»er ; b('V('l undersich' of front edge with little block 
plane held sl<nit\\ is(‘. Hot out deva'iopinent of container (trun- 
cat(Hl cone) on cardbo^ird ; cut t(^ sliap(‘ and join up, covering 
tlu' whok' with stout pajx'r. dluia' is no top of bottom to the 
container. '['\\c upp(T orillce should Ix' only ver^^ slightly larger 
than inaibles. 

15. \\'iiisTi.r:. ()n this instrument sun])le tunes may be 
])lay('{l. 

Material required. -American pine or yellow deal. 

Construction. barrel and jdunger as in Model 13', 

allowing plunger piece long enough to leave short end for mouth- 
piece. .Gut escapiunent with saw and pare with chisel. Saw off 
small portion from plunger piece, plane a small flat surface on 
same for passage of air, glue jn required position ; after 'glue 
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hardens, finish shaping mouthpiece. Use beeswax to finish olf 
exterior of whistle. 

By manipulating the plunger a range of musical notes (more 
or less) can be obtained.^ 

16. Ball-trap. — simple and a more diffr ull form of ball- 
trap are both shown. A smart tap with a stick or bat pia'ijects 
a b«ill into the air, which is siibMquently struck (or missed) by 
the |)layer. 

Materials required . -Mavd wood preferable, lull deal would 
answer for body of tiap; scia'w, dowel, or stout wire for jnv’ot. 

Constructiouj^ Vov sim])Ie trap, prepaie wood, bore hole, saw 
and plane diininislimg end. 

For the more difficult tra]), bore hole, saw to gauge line for 
slot or groove, then with mallet and chisel remove w'aste, finish- 
ing bottom of slot with chisel only ; shap(‘ (airved end with bow^ 
saw, sp^okeshave, and tike l^repare and hx k vi r to work easily 
on pivot. Varnish or, j)aint trap. 

17. h'LVIiR, WITH IIOLDER •TOR SITNNINO.. — 1 'he lioklcr givi'S 
the operator greater facility in generating hacc' and launching 
flyer in air. 

Materials required.—i^eddX or yellow pine for tlyer : yellow 
deal ha* holdcT. 

Ce>nslrnetion. - V\dm' bloc'k to square juisni; bore hole lor 
stem of tlyer ; next bore hole for slot , s.nv out wa^te ; chamfer 
or otherw'ise decorate handle. Prepare' rod ol tlyer as j)lung(T in 
Models 13 and 15. To get with ease the proper shape' oi prejpelk'r 
blades, fix the thin pieces with a nail or se re^w thre)Ugh stem hole 
on to a piece eif wood, place the w’h(»le in vices anel r.hape blaek's 
with spokeshave. A light w'oodwairk or poe'ke't knife; might be' 
used instead of spokeshave. If mejre' than two blaeh s are; desireel 
a cross-halving joint must be used at ea ntre’. 

18. Swords, etc. -For school play, ])<ige‘ants, and so forth. 

Material required.—Vme^ or basswe)eHl. 

Construction. — The simplest form for a '^word or dagger is the 
crosS'hilt halved into the blade. A goe)el form of sworeF^is givem. 
Form shoulder on blade, which shenild pre.-viously have been 
shaped, and wdiich passes threm^di mortise in hilt, and inte) a slot 
in handle * the whole to be glued and screwed or pinned. Ihe 
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construction of the axe is sufficiently shown in diagram ; the 
head could be secured to the handle by wooden pins, Spear 
heads can be carv(‘d out of the solid, provided they are formed 
on th(‘ (‘nd of a longer piece of wood sd as to be safely wrought 
out. Shields, helmcds, and otluT parapluTiialia of war are usually 
niiieh; from cardboard, and educational magazines are rather 
fond of dishing up such things in connection with dramatised 
history. 

19. Building Blocks. - No child disdains a game of building. 
Blocks of various dimensions and shapes can be sawn from care- 
fully pr(‘pared lengths, glasspapcr being used to nmiove rough- 
ni'sses. It would b(! very interesting and profitable if ordinary 
bri('ks w('rt' ri produced to scab* and used for wall building. The 
hhiglish and Idianish and other ‘‘ bonds would not be too much 
for ('ven a child to attempt, nor the need for such bonds too 
dirfuadt to understand, kb'sides blocks, simple door and window 
openings, etc., might b(‘ (‘asily constructed. This model is not 
illiistr;it('d amongst th(‘ diagrams. 

20. Stilts. — Matcriah required.— '\q\\o\w deal; harder wood 
for st(‘ps. 

('oiislriaiioti . — laaigth of stilts and ludght of steps from 
ground to be (U'termined by measuring the boy who is to be 
elongatc'd W ith S|)ok('shave shape' handles on uppeT' ends. Let 
in slightly lowt'r pait of steps as shown in diagram ; screw parts 
strongly togetlu'r. • * 

21. Ouenrs Maferiuls r equi red. -W'Wow deal for base,' with 
Ihird wood ])egs. 

* ('o)istruc(iou . Size and shape of base as desired. One or five 
j)egs arc' used as shown, and are tixe'd in holes bored in base. 
Base could be kept from splitting or warping by screwing on 
small battens. Quoits could be cut out of three-ply wood, and 
bound round with some textile material. 

22, Skittles and Ninepins. - Those given may be worked 
without a lathe, but where a lathe is available these make a good 
tuniingn'Xercise. 

New I'oo! required. — Draw'shave or draw knife. 

Material required. -Yellow deal or oak for skittles. » 

Construction. Shape solid cylinder as described In Model 9, 
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which should be lonr; enough for two skittles or ninepins. Draw 
h'd^v circle on each squared end ; remove waste to form taper 
by drawshave, finishing with smoothing plane. If for skittles, 
saw ai)art, and round top with spokcsh^vc, file, and glasspaper. 
If for niiK'pins, put saw kerf round to depth required, pare slant- 
ing portion as in Mod'.*l 7 ; saw apart, and finish as in skittle. 
Ten skitth'S or ninepins will be made thus, allowing an odd one 
for breakages. Ninepins might be picked out in two or three 
colours. , 

2 g Spinning Figure.— The holder being grasped in one 
hand and the string given a reciprocal motion as in Model 4, the 
figuia' riwolves and its arms and legs move out* laterally as do 
the balls of an (‘iiginc'-govcTnor. 

Malcriah required, - -Satin walnut, birch, or chestnut ; fine wire. 

ConslriiLiion Prepare ij-in. cylindtT, long enough to form 
h(M(l, body, hoKh'r, and balance, and saw to required lengths. 
IcK'ial h'atures to be pednted or incisial, or forint'd by smaFl black 
, naiP ; beads for eyes would give al(Tt expression. Hat formed 
from tw’o discs secuia'd by glue and nail in ciaitre. Prepare |-in. 
cylinder, or obtain dowel rod, to maki; pivots, etc. ; bore head, 
body, holchr, and bahince to take ])ivot rod, allowing a hole of 
slightly larger dimensions for the bearing. Bore larger hole for 
stiing to emerge fiom ; secure string to pivot rod. Prevent shaft 
droj)[)ing by glueing a small piece of hard wood above holder, 
so as to take waaght ; round this to cup-shape on underside, thiFs 
obviating too much friction. Prepare ^-in. cylinder for limbs, 
saw lengths, secure at joints with wire hinges as in enlarged 
sk(<eh. The weight at the balance niUbt be adjusted to preserve 
centre of gravity of figure above : a small amount of lead, which 
could be ]).ired down to suit, would answ’er. 

24. M.vuble Targets and “Trainers” — These are really 
d('velopmeuts of Model 1, and simple means f)f training in marks- 
manship. 

Materials required . — Any available wood, small piece of wire; 
a few brads. 

Construction. --''So. 24A. Small rubber ball or large marble on 
t('}) bar is dislodged by pivoted lever, when struck by marble 
at base. PToiit admits of variation in outline and decoration 
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of blank spaces. Construction may be easily followed from 
diagram. 

No. 24B. A marble striking cither of the pivoted figures causes 
’them to turn one or mor^ somersaults. Sulficient room should be 
allowed on each side of the base of ('acli figure to let a badly 
aimed marble pass. The figures should be sufficiently heavy 
below pivot to keep tliem in normal ])o^itions. They could be 
infinitely varied, and could be painted or pasted over with 
coloured paper according 4 o the figure's characte'ristics. 

No. 24c. Bullseye, when striidc by marble, is driven inwards; 
string comes oif bent wire anel alle)w^ number be)ard to dre)]g so 
that number appears at opening. The fre)nt of this moelel aelmits 
of mucli vairiation. 

25. T.\rgkt with Indicating Bullskye. To be used with 
gun firing some' kind of mis-ilr (rubbea cndid by [Tefi'i'ence). 

Materials required . — 'Any straight-grained woexl; ree l for bulls- 
eye ; lead for weight. ^ 

Coistruction. -Vvv\yArc boagd ; de'seribe ciredes ; be)re hole' 
size ot body of re:el, anel fix cleats or stilf ning ])ie'('es on back, 
which s]ie)uld be dee]) enough to kee j) me'clianisin cle-ar e)f w'all. 
Saw one flange off reel, and make slots as shown in skedch to 
allow working of screw’-he:ad <ind string. String i^ fastiaie'd to 
indicate^r (which is mtide of tin or cardboarel). passes over bar, 
tlirough slot ill reel, is fa^iemal t(j Ik'.uI of serewg which scre'W 
is •turned into lead wt iglit, wdiich slieles m runners. Bullse'ye 
being struck and driven inwards allow ^ srrow to droj) out of 
reel at hole, Icael weight falls, and this raises indicator. The 
circular bands shoiikl be fittingly painted. • 

26. Clog Dancer.— TIk' person working llie figure sits on one 
end of the spring-board, and holding the* re)d by one hand on 
which the figure is fastened, with the otlwr hand, by a scrie-s of 
graduated blows, imparts a vibratory motion to the board. This, 
together with the manipulation of tlu' figure by means of the 
rod, gives an excellent imitation of a clog-dancer. 

Materials required of some hard wood ; ^ spring- 

board and rod of ash ; wire. 

Construction. —This can be easily followed from diagram. 
Note that the clogs are very loosHy pivoted to ends of legs. The 
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rigur(3 might bo made an imitation of soldier, sailor, tinker, tailor, 
or anything (‘Iso in human semblance, and painted accordingly. 

27. JuMPiN(; 1T)STS.— Two methods are hero given of holding 
up a string nt doired h(‘ights. At each end of the string should 
b(‘ n light wi'ight to keep string from sagging. 

Matcridl required. Yt'llow deal. 

Comtriieliou. Piipaia; base, making half-lap joint at cross. 
Ihid of jxist'. should b(‘ tenoned to go in centre square mortices. 
'I'op of po^Ls wentlu red or sloped. * Shaped pieces should be 
iiaih'd, ser(‘W('d, or dowelled to j)ost and base, acting as angle 
stays, lloh's can lx; boia-d for pegs, or notches jxirc^d. 

2(S. Eoakds. — T wo varieties ar^ shown ; in one 

a eiu' is us('d, in th(‘ otlu'r a spring gives th(' imj)uls(‘. A width 
not less than q in. nor inoia* than 12 in. will giv(' suitable pro- 
portions : lengdi to some ext(‘nt being determined by width. 

Materidh required. - A)v'd\ or basswood; wiia^ for spring. 

('onstrueliou . ■Pr('])ar(‘ and shape board for base. ‘Prepare 
:}-in. strip for rim. rounding oiu' edge, and bend by ])r(;vi()usly 
st(‘. lining or applying hot watc'r with laig(‘ ghu‘ brush. L(;t strip 
be long ('Hough to go round end and sides of base, and to ])rojcct 
ovi'r at s(|uar(‘ end. Idx strip with br.’ss pins or sctcw's. Prc'pare 
and lix s(|iiar(‘ eiul])i(‘(a\ and tlu'U s.iw oil proj(‘eling ends of bent 
rim. ('orners ('an be streiigtlu ned by angle strips ol tin or brass. 
llok'S can Ix' Ixnaxl with ^-in. ceiitrebit, and lined at bottom 
with disc of ('oloured j)ap('r, or scooped out with tinner goiige. 
I’aUilions ol small ('om])ai t iiK'iits to Ix' gliKxl and nailed. Spring 
box Is shown (‘iilarged. Wire coil can be b('nt round a cylinder, 
SHch as a lead peiu'il. The (*nd formed by sc^grncntal pieces is 
move easily niad(' than tlu' end with Ix'iit wood. 

zq. CoRNCKAKi- AND Watchman’s Rattlk. Materials re- 
quired. I'or whec'K, birch or b('ech ; for tongues, ash ; for other 
parts, deal or any such wood ; wire for linch-pin or j)ivot. 

Couslruclion. -Tin pattern might be cut for serrations or cogs 
of wheels. Mark with awl or knife round pattern, place wheel 
in vice, s(|uar(' pencil lines over edge, saw angles carefully w'ith 
dovetarf saw, hist sawing all liiu's on left of sawg and then revers- 
ing wiuad t('» bring other lines on left. If any roughnesses rejnain 
Imish lightly with saw file and ghisspapcr. The other construction 
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r:in bo followed from dijigram. In making rattle, prepare 
liandlo as separate piece, and bore hole in smaller end, in which 
dow(!l rod is secured by glue to act as axle of wheel ; fix wheel 
on axle by glue and fine pin. Solid block at end of rattle 
gives weight and good hold for tongue, which ought to be let in 
lliidi and well serew(.^d. Top piece should go on after wheel is 
M.riired to axl(\ and linch pin keeps all compact. 

30. Cricket Set,- -A solid wooden bat could be easily made 
by any boy at this stage of the course, but the absence of a splice 
would materially affc'ct the comfort and efficiency of the bats- 
man. Score boards might consist of plain pieces of wood to hang 
up with nails, or hooks from which to suspend tin or wood number 
{)l,ites. The score board could also b(‘ mounted on a post con- 
structed exactly like jumping posts, but of stouter dimensions. 
Ikiils will be prepared from cylindrical stulf, which will be bored 
for dowel rod to act as rests on toj) of stumps. The wopd used 
lor stumps should be ash, and if for ])laying game in field the 
Oldinary ])attern will servic The set illustrati'd is intended for 
playground use. The base block is of oak or bin'll, and hollowed 
on iiont to nreive half-eircumtV'rence of stumps ; it is cut away 
so as not to extend the frontage of the wickid. Each stump is 
lnng('d separati'ly l)y what is known as a back-flap hinge, and 
kdls over on to a rubl)(T stud ; th(‘ base block being bevelled on 
to[> so as to allow stump to touch ground. The mallets would 
be most iisc'ful for field use, and fairly (‘asy to make, if hole was 
boic'd through head, and handle wedged on. Even the ordinary 
carjientt'r’s mallet would not be diflicult to make. 

31. Tennis Posts and Accessories. Materials required . — 

Any availabk' wood ; to i-in. iron rod ; metal or wood for 

cleat. Hard wood for pegs and runners. 

ConslriicUon. Tflane posts octagonal or cylindrical. Make 
goiigi'd hollow or shallow groove for cord on top of posts. Bore 
hole at other end for iron rod to drive tightly in ; end of rod 
should be pointed so as to penetrate ground. Cleat can be 
shaped from w’ood or metal, and screwed on to post. Pegs and 
runners to be wrought out as shown in diagram. An excellent 
racket press is also illustrated, consisting of a pair of clamps, 
each comprising two pieces jointed together by ‘means of 
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lappcd-halving ; bolt and thumb screw to give necessary 
compression. 

32. Stool Ball Set. -This game has been described as tlie 
mdimentary form of cricket, and it has been revived in recc>nt 
years. The wicket consists of a board screwed on to a j^ost, which 
is shaped at the other end to enter ground ; or if to be used in 
playground, a base as for jumping j^osts or score board can be 
substituted. The shaping of the bat is indicatc^d by sections in 
diagram. Wicket could be made of deal ; and bat of a tough 
wood not too heavy. • 

33. Croquet Set. atcrialsrcquircd . l^i'erh or oak for head, 
and ash for hancye of mallets ; iron and wire for arches or iioops. 

Construction. cylinder long enough for the numix'r 
of malkds required. Bore hole in head, and glue and wedgi* it 
on to handle. A saw kerf should previously be made' in end of 
handle to receive wedge, which is drivcai hom(‘ by hammer. Tlu‘ 
hoops, ^ladc of ^-in. to ^in. round iron, may be biait to shaj)e 
over a piece of hard w.ood as thick as inner width of hoojx Lnds 
to be shar])ened, and a piece* of wire secured 12 in. from top te) 
keep arch at proper height a])ove ground leve'l and tee kea'p o])e'n- 
ing parallel. The pegs u^ed in this game* are* e-as^ to inalo*, and 
should be coloured according te) rules of g<iine‘, for which consult 
any Cyclop;edia. 

34. 3'oboggan. Klaicrials required . - W Wow \ hoo]) iron 
for edge of runners. 

' Construction. -~V\'v\y<.\xo sides; screwv on supports for foot 
rest’; be)re holes for rope*. Saw e)ff be'.ireas and nail side's to same*, 
or, ])etter still, ^ notch e)r tene)n them in (all three* methods appe'ar 
in diagram); nail on platform. Start nailing hooj) iron at point 
A, and beat to shape along the whole e-dge, nailing as yuu go, to 
point B, just under back board. 

. 35. Boats, etc. — A large* field of effort is opened up lierc, 
which can be worked over to any desired extent l)y consulting 
books of reference*, periodicals whie-h cater for the boys— such 
as The Scout — and the boys themselv(.‘s. One examjile only is 
given, such as may be made by any ordinary boy. It is, as it 
were, the type model, from wliich more ambitious constructions 
ma;^ be evolved. 
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Matcriuh yajuiycd. — Yellow pine; lead for keel. 

Consiruclion. -'I'lie outline as shown in plan is to be marked 
on top surfa('(‘ rjf bloek, and worked out at right angles to the 
t()[) and l)(dtoin with bow' saw, ehis(4, a]?d spokesliave. Mark oru 
both si(l( s of boat the lines shown in elevation. Mark lines show- 
ing stnii ekvation. Cut out st(‘rn with tenon saw and chisel. 
Mark lines of k('(‘l, and inod(‘l otf sid(‘s to keel with gouge, chisel, 
spokesha\a', and tike h'inish otf with glasspaper. 

’f) Porch Swing — A very safe and easily made swung for a 
young ( liild, whic h can be iisial in any convenient doorway. 

Maicrial rcijHircd. Ik\rd wood tor tlu^ whole if procurable, 
and in .inv east' hard wood for to]) franu's. 

Cojislynclion. Scac'W battens or ledges on to seat ; bore holes 
for (’ords through bolh pit'ces. Pre])ar(‘ cylindcT long enough for 
four j)illars, saw apart, and make bore for cord with twist-bit. 
Pta part' shapt'd top training as shown in diagiMin. The cords are 
kiiottt'd uiuh'i' st'al, and })assing through other j)arts art' sus- 
pt'uded from stout sert'W-hooks tixtal in lintel of doorway. These 
hooks should be of Iht' satety kind ])ro('ural)l(' at ironmongersC 
At th(‘ (oj) of tlu' corals, ('yt's sliould bt' formed ia)und a hollow- 
edged iiK'tal ring as shown in diagiaim. 

MoviNt; Animais and ITchirks. -(ua'at variety is possible 
in this connection. 7V/c Material should bt‘ a wood of t'ven grain, 
autl not too haial. 77/c Constructioii may b-' hallowed taisily from 
tlu' diagiains, and should bt' ('ariital out largt'ly with fret saw, 
bow saw, spokt'shavtg and like Tht' balancing and pendulum 
motions should pia-sent no diHicuItit'S. 

pS. \\'d(hu:n Pi^zzLr:s.- The number of thgse is wellnigh 
legion. A tew only are given as typical jUizzlt'S. 

yO 1h)\ Puzzle. A number of stpiare bkicks bearing con- 
S(H'u(i\t' numbers are ariamgt'd in a box. In No. i on the dia- 
gram, tht' bk)id<s have tt) be re-arranged in correct sequence by 
sliding, using vacant space. Nt)s. z and 3. Arrange blocks so 
that total of numbers, t'itlu'r horizontal, vertical, or diagonal, shall 
amount to twelve in case of 2 and tifteen in 3. Method of pre- 
paring lAu'ks for convenience of manipulation is shown. 

{b) /k'g and Disc consists of slab with three pegs, and four 
discs fx) ot regularly increasing diameters anangod on first peg, 
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largest disc at bottom. The discs have to be transferred from 
first to tliird peg, transposing only one disc at a time, and placing 
it either on a vacant peg or on a larger disc. 

(c) Ri<^ht and Left Puzzle . — Strip of wood, 7 in. long, marked 
into squares and fixed upon wider base, a p('g or brass pin pro- 
jecting at centre of squares. Six 
discs (three of one colour and 
thre^ of another) arranged as at 
XX. K Puzzle is to transpose the 
red artd black discs, so that the 
tliree red shall occupy the places 
of the three bjack, according to 
tluTollowing conditions : (i)Each 
disc can be moved only one 
s])ac(' at a time ; (2) If a disc 
is divided from a vacant space 
by a single disc only, ,it may 
])ass oviT^it into vacant space; 
(3) I)is(' only moved in a for- 
w.ird (lin'ction. A move cannot 
be rc'1iM('ied. 

{d) CJiiJU'sr lAiddcy . — A small 
laddcu' of four sii'ps, each step 
having two hobs in it. A fine 
('ord or strong thread, a yard 
long, sc'cunal at top by a glass 
bead, is thia'adt'd through eai'h hob' in ^'iK'cession (down one?* side 
and up the otlu'r), and passing through six discs (see diagram); 
to tlu' free ('iid ot string a stout needle is attaclu'd. The puzzle 
is to bring the wlmb' of the discs together on the cord. 

(c) The Cross Keys or Three-piece —Consists of three 

j)i(Tes of wot)d intei locked as in diagram. Separate and then re- 
assemble parts. Working details are slnnvn in diagram. 

39. Wall Game : “ Placing the Pipe.”— The b(.)ard is hung 
on the wall, and the players, being blindfolded, attempt to place 
the pipe in that part of the jdiysiognomy where pi])es should go. 
Much amusement may be derived at a children’s party from this. 
A wide board, or two or more boards jointed, is sawn ta any 
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suitable shape, and strengthened and kept from warping by affix- 
ing two hard wood strips on back. The board should be painted 
one colour, and then some^uitable head painted on it in another 
colour. Next bore holes, taking care to have a hole in each eye, 
each ear, tip of nose, chin, and middle and both corners of mouth, 
with other holes ad lib. A penny wooden })ipe previously pro- 
cured would determine size ti holes. 

40 . One- String o.r Jai^nesk Fiddle. — Make stem of syca- 
more or walnut, box of cedar or pine (resonant woods). If j)os- 
sible, use no nails or screws, as these would affect tone, but rely 
on glue and a good tit, strengthening ccjrners inside with angle 
blocks. Stem must have a shallow notch taken out t(. thickness 
of sound board, so as to maintain common level of stem and box, 
and should be rounded as shown : the projecting end to have a 
fine saw kerf to receive string. Bore and sha])e sound holes ; 
finishi«4j; with tile. Secure glued joints by “ (i ” cramps and 
, allow to dry thoroughlv. (N.B. — Freshly glued articles should 
always stand by for at least twelve hours.) ('arefully clc'an off 
with tine-set smoothing ])lane ; glas^ papm* ; and usij good varnish. 

Addenda. --A few suggestions for other toys and games are 
given. Toys for young sisters . see-saw, swing, and merry-go- 
round for dolls. For young brothers : woiKlen (uigine, trolley, 
wheelbarrow, etc. Tape-ladder puz/le. Kit(‘ string winders. 
Dominoes and draughts ; usual size, or very large sized for floor 
ganTes. Light Indian clubs and dumb-bells. Foidball set : goal 
posts, 'boundary sticks, ])egs, and runners, (ihders. Kilrs. Aero- 
planes. Cribbage board and pegs. Tumbling tablet. Smoke-ring 
box. Wrestling * clothes-peg men, as seen sometimes at street’ 
corners. 


BOOKS FOR REFERENCE 

Hoffmann s Puzzler, Old and Xna , Gliders and \cr>>planc^ fPern'val Mar- 
shall) , Coping Saw Work and Kite Construction (Mniiiial .Arts ss^ I'oona, 
111.) ; Eac^y Woodwork (Newman A: Co) , Every Little Ecy's Hook (IvoutlrU^^e) ; 
Boy's Book oj Boats (Sampaun Low) , Science in the Nursery, or Children's 1 oys 
(Gnlhth, Earran). *• 
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XXXV. CLAY MODELLING FOR JUNIOR CLASSES 

By John Ygijng 


Sttiiior Art Master. Glasgow High School : Instructor in Clay Modelling at the 
Scarborough Sumtmr School 


Special Aims in the Junior Class. — Practice in the necessarily 
formal extrcisi'S in the Kindcr^^^arten work will have made the 
children familiar with tlu' general plastic qualities of clay. They 
will underst.ind such operations as “ breaking from the supply/’ 
rolling,” ” smoothing surfaces with the moist finger,” .vmd the 
methods of kia'ping tlu‘ clay in good condition while at work. 
It may be lU'cessary from time to time to remind them of the 
necessity for absolute cleanliness in their work. Clean fingers, 
cliMii tools, and a clean place at table arc essential, as the best* 
work is possible only wlieii these conditions prevail. 

It must now b(^ understood, however, that the chief aim is 
the development of skill and accuracy of result in the exercises. 
It will not be sufficient to make the effort to do things from 
memory, or from an idea, the scholar must be led to test and 
criticise every effort, and compare v(*ry carefully with the 'actual 
model plac(‘d side by side with his work. A conscientious 
attempt must be made to faithfully imitate the form of some 
object given out for study. As this must be an all-round imita- 
tion, it means more than merely seeing the form, its shape and 
measuiaauent must be seen, felt, and re-created in clay. 

Guiding Principles. - It must be a recognised principle all 
through the coursig that the main object of the work is to enable 
the children to see and recognise the truth which is beauty, and the 
beaufy which is truth, in everything around them. Practice 
should c'uable them to stale the truth intelligently in all they 
do, so that others again may see and recognise it in their work. 
Above all, each lesson must teach method, forethought, and plan- 
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ning. The great need with young ehiljren is to begin to develop 
forethought in their work, to get them to look before they leap, 
to avoid mere muddlin.^, through and finding out when it is 
too late that the whole of their effort is wasted. A teacher 
should refuse to accept work trom children which he may think 
is not their best effort at the moment, and he should always take 
as the measure of succes/--how much of the truth has been 
put into the work. j 

The value of clay mocfelling as a subject in school is at least 
equal to that of any of tlu' other subjirts. Tiie laws and prin- 
ciples of its praclict^ arc as fixa'dand reli.ible, and its results quite 
as certain. J^)ut if the* ti'aching is to Ih‘ real and fruitful, there 
must be a san{‘ method of j)ractice which is simple, clear, and 
constant, capable of easy explanation, and wliich will always 
apply. 

Nii^urally, every teacher should solve this issue in his own 
experience, but tln^ essentials of such a inetlajd must comprise : 
(i) Observation, for without careful observ.it ion no useful know- 
ledge of form can be learned. (2) C.omparison, as without 
careful comparison of the forms uiKka* obsiuvation (with each 
oth(T and with lormer impressions) observation is but half done. 
(3) Recollection, since we cannot obscrvi' and work at the same 
time, impressions must be memorised, and related, before we can 
proceed to (4) Reproduction, wdiich may hv taken in the following 
orTler : (a) Composition, i.c. settle definitely, before beginning, 
the ‘scale of the wmk and its general tn'atment ; (b) Secure 
the general shape and proportion ; (c) Model the principal details 
and divisions ;\d) Surface finish. 

When once it is made clear that this is a safe method to 
follow every time, it only remains for the teacher to w’arn scholars 
against the possible exceptions which may occur. At first there 
will be opportunity for careful and systematic demcjnstration on 
the part of the teacher. The children must be shown how it 
is done. This, however, becomes less and less necessary, and 
the teacher must soon take up the role of critic Criticism 
should be kindly, and praise bestowed whenever it can honestly 
be awarded. 

Use of Pupils* Work. — It would certainly be inadvisable to 
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preserve all the work done, yet one should exercise caution re- 
garding the destruction of models after a lesson. It is obviously 
a very discouraging thing for the pupils to see the models upon 
which they have bestowed an hour's honest work ruthlessly cast " 
back into the bin and destroyed. It is better for this to be done, 
if at all, when the class has gone (if circumstances will permit) ; 
but the best efforts should in all ca^^s be preserved for a time. 
If this serves no other purpose it wili^at least, enable a teacher 
to make some measure of his progress, ^ and provide him with the 
best possible reec^rd of work done. 

Schemes of Work. —The following examples and illustrations 
may stimulate effort in acquiring a method and technique that 
will carry a teacher far beyond the course of an elementary school. 

No set scheme of lessons is given, for the very good reason 
that every tc'acher must his own scheme. Into it nothing 

should go which ho has not sweated'' over, and made hi^-*very 
own by working whole-heartedly through it. It is hard to con- 
vince young teaclu'rs of this simple truth, but the sooner they 
recognise the fact and sed to work, the sooner will come their 
own measure of suc.cc'ss. Tlu'y must themselves be the archi- 
tects of the only scheme that wilt suit their needs. 

Th('r(^ are many things to consider when making a scheme : 
the time at your disposal, the size; and Capacity of your class, 
and the kind of thing you will study, should indicate the aim 
and scope of your work. The gradation of the exercises shotdd. 
be carefully thought out and planned, so that the advancing 
steps are easy. Select models as far as possible from the natural 
surroundings of the child. These should be easy’to handle, and 
occupy space in three dimensions. When artilicial objects are 
chosen, their contour should be of varying curvature and not 
flat. They should not (to begin with) be too complicated or 
elaborate, but such as the children may reasonably be expected 
to tackle and finish within the period of one lesson. 

The classes should not be too large, because individual instruc- 
tion mipst accom{)any class teaching and blackboard illustration. 
It is impossible for one teacher to do both in one hour if the class 
is too big. * 

In setting out your scheme*, first decide just how far you 
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think your class can go. Vary the work as mucli as you can to 
awaken interest, but if you tliink tlie pupils should be confined 
to the making of round things, with or without a slab, then 
aia,ke out a list of abouf thirty objects (natural and artificial). 
Arrange in order of difficulty, to the best of your judgment, 
then work out each exercise, making notes as you proceed for 
your own guidance later oiy. Never take an exercise for granted 
without this preliminary c^xperiment, or you may wreck a whole 
week’s work. A teacher t^diould at least be sure of himself for 
the whole of the course he is teacliing. 

Culture Value. — TI k' culture value of clay modelling is uni- 
viTsally recogui^t^‘d by educational exptats. lAaTy one readily 
acknowh'dges the* fact tliat its practict* provid(‘S a discipline which 
trains the power of coinpl(*te and accurati* o])S(Tvation, kindles 
tlu* imagination, and developh the j)ow(*i of sc'lf-expression. The 
stuc^t k*arns habiU of thought and u tlection, he is led along the 
path oT original investigation of the wondeiful world around him, 
and finally he make?i the attemjit at creative (*ffort. Unlike 
drawing or j)aintiiig, modelling deals with actual facts, instead 
of the appearances of these facts men'ly. As tlu* sc'iisc* of touch 
is added to that of sight in modelling, a fiiu r and more intimate 
know’ledge of true form is gained, and a lU'W window is oj)ened 
to the mind. Through practice, sincerity of observation and 
judgment are developed, and the j)ower to eliminate trifling 
d^ktails, or to grasp essentials, is stimulated in every effort the 
child makes. He can only exprt'ss truly that knowledge of the 
truth W'hich he has assimilated by observation, therefore his work 
show's at a glance the extent of his grasp of the form and outwaKl 
characteristics of the object studi(‘d. As Nature and man’s 
handiwork form the chief source of su})})ly for tlu* models, a 
student’s store of useful knowk'dge is tlien*by increased in ways 
"that stimulate interest and make him thirst for more. 

First Lessons. — These should be more* or less a repetition of 
the fundamental exercises given in tlu! Kindergarten. Naturally, 
better results will be ex{)ccted, and a more rigid test of accuracy 
should be applied. Simple operations, such as the rollifig out of 
ball§ and worms of clay, might very well form the first few lessons ; 
only as a means to an end, however, and not the end itself. Such 
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questions as equality or gradation of size and shape would be 
the real point of the lessons. 

An easy variation of this exercise might follow in the making 
and decorating of small roundels or biH'tons as shown in Fig.^i^ 

Form balls, then hollow the palm and press the clay dowii on 
to the tabl(^ until the top surface shows a low dome-shape, rising 
regularly from a thin neat edge up to^the centre, as in the section 

shown here. 

Smooth the top < 
by patting and < 
light touches of 

Section of Roundel. tllC WCt thumb Or 

finger ; then take 

a blunt pencil, or a match, and proceed to decorate them by 
a series of dots or short lines indented liglitly on the surface of 
the clay. Of the examples shown in Fig. i, Plate XI LI, A was 
decorated entirely with the end of a common match, B ^ith a 
blunt pencil, while C is the plain roundel without ornament. 

The flat surface's on I) were got by gently tapping and press- 
ing the clay with a ruler. E shows a heart-shape, decorated 
with imprints from a square match end and the two ends of a 
hexagonal pencil. F was roughly shaped and left to dry; the 
faucets were then made by rubbing the dry clay on a piece of 
very fine sandpaper. The three at the bottom show how they 
appear after glazing and firing. 

In this simple and easy way we have the introduction of ahT'^ 
artificial tool to assist the work of the fingers. Here also we 
Ikave the beginnings of design, for the essence of surface design 
is a harmonious and orderly arrangement of units. 

This exercise can easily be developed and other geometric 
sliapes introduced. Tlie simple ones, of course, should be selected : 
forms with qualities and characteristics which are easily appre • 
hended and understood. Repeated practice wall soon develop 
sufficient skill to enable the children to do these with success. 
While urging them to do their work as w'cll as possible, a teacher 
must not expect geometric accuracy in any of the w'ork at this 
stage. 

Fruit Forms. -Having acquin.'d this easy bit of technique, it 
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should now be applied to the direct imitation of natural models. 
Notwithstanding the infinite variations of form to be met witli in 
Nature, it is evident that many of the most beautiful things are 
laid out on a geometrical plan, and that quite a lot of the fruit 
forms are but slight variations of the sphere, though each one 
has a character all its own. The smaller ones, such as the cherry, 
gooseberry, apple, plum, etc, make good models for the juniors. 
Set about doing them in clay by first making a ball, roughly 
pinch it into shape, and test by comparison with the natural 
example for size and general shape. 

Remember, this testing must be done, not from one position 
only, but from ;it least six different vi(nv-poinls. Makt' lh(‘ 
children place the model in one hand and their own work in tlu' 
other, and compare the outlines (Fig. 2 ) ; add or take away 
clay in ord(T to correct the drawing of this oiilliiuc Hum turn 
the model and the work one quarter round and n'p('at. J)o this 
fourTimes hu* the sides, and onc'e hw the to]) and bottom. If these 
tests arc satisfactorily done, it will be a sim})l(‘ thing to till in 
between the corrected linc'S, and smooth tlie surfact* with the 
moist thumb. Insi^t upon th(‘ lux'X'ssity for handling the work 
very carefully. An hour's work can be s])oil(‘d in a second by 
careless handling. 

Tliere is an abundance of these forms, all good enough exer- 
cises, each involving just the same techni([ue, yet providing 
ample variety and the necessary small step in advance. Some 
of the fruits will have stems, or (as in the tomato) a calyx, while 
others will show surface textuu*. For the older classes, larger 
fruits and vegetables may be taken; and if one diould run tlirou^h 
the whole series, the models can be halved, or cut in any way, 
when it will be found more difficult to model a large slice of 
melon than to model the melon itself. 

Besides the more common round forms of fruit and veget- 
ables, there are acorns and nuts of all kind^, small shells, such as 
the mussel, scallop, and limpet, etc. (Fig. 3), and many seed vessels, 
such as the poppy and iris. All these make splendid examples. 
At first the younger classes will not botluT with a §lab, but 
the same models may very well come in again and again in the 
course. A lad in the highest class of the juniors will see more in 
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his nKKlcl, and be able to put more into his work, than the child 
who has just left the Kindergarten. 

Manufactured Objects. Should it be difficult to procure 
Nature models at any time, or if a change is desirable, there is 
another valuable series of exercises available in fashioned things, 
sucli as a tube of colour, a paint brush, a cracker, a shoe-horn, 
a spinning top, a tisliing float, a small screwdriver, and otiier 
simple tools (Fig. 4). The list is not anything like complete, 
but it should be noted that all the models recommended for study 
are solid objirts occupying space in three dimensions. Flat tilings, 
such as an envelope, domino, book, picture, fan, or palette, arc 
better hdt for the drawing lesson, as they dq not make good 
modelling ex('rcises, though they could of course be done. Round 
things are best ; objects whose surfaces are not flat planes (like a 
box, for instance), but nicely varied and not elaborately divided 
into parts. 

Pottery. ^-Yet another viTy interesting scales of exe rcise^ ca‘n be 
given in the making of simjile pottery shapes. As the children 
nc‘ed not be confined entirely to the copying of examples placed 
before them, this lesson alfords an opportunity for originality and 
invention. The lesson would be suggc^stcal, so far, stej) by strip; 
a lead given, and the children could then finish in their own way. 

Let them make a ball of clay about as big as a cricked ball. 
Flattin it to a disc about one inch thick, by gently pressing it 
on the fable or modelling board with tin' flat palm. Proceed to 
hollow this out by pressing the thumb down on the centre, and 
turning with a circular motion, as in Fig. 5. The result of ‘this 
opcTation should be a bird's-ncst-like shape, and care must be 
taken not to get the bottom too thin. 

Next place the thumbs inside, and with the fingers outside 
press the clay bit by bit, working from the centre of the base in 
circles, gradually spreading outwards and up the side wall to 
the top, until the thickne^ss is everywhere reduced to about one- 
quarter of an inch. Give sju^cial attention to the edge of the base, 
just where it turns into the side wall, which should not be left 
too thi(;k. Do not let the top edge crack and break or get too 
thin. Should any cracking occur, stop and mend it up at once 
with a little wet clay (Fig. 6). 
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In doing this work, the clay will spread outwards, but if it is 
desired to keep the vessel narrow and high, it can easily be closed 
in again. Study the position and action in Fig. 7. With both 
hands grip a small portion of the wall between the forefingers and 
thumbs, and press the hands closer together, crushing the clay 
between them. Repeat this step by step all round, when it will 
be found that there is a considerable decrease in the diameter 
of the top, and a corresponding increase in the height. Should 
this spoil the roundness or smoothness of the shape it can easily 
be put right again with a little more work. Be very careful 
to smooth the inside nicely with the wet thumb. If desin'd, the 
outside may be decorated after the manner of the roundels pre- 
viously illustrated. Do not be over ambitious at first. A small 
dish, like an ash tray, is easy, but quite ('nough to attempt at the 
beginning, and quite sufficient to admit of widely varying treat- 
ment in its finish. 

"From this point encourage the scholars to put their own 
thought into their work. Show how easy it is to turn il\c, margin 
out or in, to pinch it into a scallop, to change the round shajie 
into a square, or what not. Some, greatly daring, may even add 
handles, or convert their little dish into a candlestick or other 
useful article (Fig. 8). 

This is an exerci^^e that never fails to excite the keenest 
interest in all classes, and if it is possibfi^ to have any of the 
articles glazed and firc'd at a pottery, so that they can be takem 
•hi^e for actual use, tlie pride of th(' littl(‘ workers knows no 
bounds. Though many children find it difficult to do at first, 
it is realty a very easy lesson. ^ 

Only experience will teach one how far to go with each step, 
when to lay it aside to harden before attempting the next, and 
not to expect clay to take and retain a fantastic shape that its 
own weight would break or change. 

The Slab. —Referring to the illustration (Fig. 9) it will be 
noticed that several of the exercises, viz. the top, the turnip, 
mushrooms, apple, shells, and leaves, are worked upon small flat 
slabs of clay. Though this is not absolutely necessary in many 
of the earlier exercises, it is advisable for most, and quite indis- 
pensable for some of the more advanced. The thin point of the 
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lop, the tail of the turnip, or the stems of leaves, would be very 
diificult to make in soft clay if we had not some such support 
for tliem ; and should you wish to preserve the models, these pro- 
jecting parts arc very easily broken off in handling. Sometimes 
they will crack away merely in the drying. The air circulating 
about the exposed surface of a small thin piece will extract the 
moisture from and, make it dry. In drying, clay contracts, and the 
small piece may break away from the larger. If the work is properly 
built and supported on a slab it is much stronger in every way. 

A very frecpient question with teachers is, '' When do you 
introduce tlu' slab ? ” The answer is, of course, that every teacher 
must find that out for himself, for each class that he takes. It 
can and should 1)(‘ dispcaised with at the beginning, but it is not 
a diflicult thing to make, and win ‘never tln^ teacluT thinks the 
work would look Ix'tter, or gain in any way by its adoption, then is 
th(' timi‘ to introduce it. When taking the slab for the first time 
it is well to make a formal exercise of it, and to deduce or sug- 
g('st a method by which to build it uj) on triu' modelling principles. 

Th(‘ slab in a piece of modelling takes tlu' ])lace of the frame 
round a picture'. It provides a background and setting, in 
keejung with the finislu'd work, and it also makes it easier to 
handle' models when the work is done. For this it should be 
built V('ry thoroughly, ('are must be takv.'ji to incorporate the 
pieces of clay which go to make' it. (^ommence^ by moistening 
the surface of the modelling board and place a piece of clay upon 
it. I'orm this into the top left-hand corner of the slab, making- 
the thickness about one-half inch, and keq) the edges straight, 
square, and sharp. Flatten the upper surface with several sweeps 
of the thumb, then add another piece of clay (Fig. lo). Make 
sure, first, that it is thoroughly joined right through the thickness, 
smooth the top as bedore, and go on building until the desired 
size and shape is laid out. A Hat piece of wood or a ruler may 
be used to trim the edges and scrape the top surface true. ^ 

Thorough building and joining of the pieces is essential, if the 
models are to be kept. Wliere rolls or pieces of clay are loosely 
put togi'ther and smoothed over on the top surface only, the slab 
splits and cracks in the drying, and may ruin the work placed 
upon it. There are, of course, n\any other and quicker wayS of 
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G[etting a slab, and later, when it is merely a means to an end, and 
will possibly be cast back into the bin at the end of the lesson, 
the quickest method will be preferred. 

Leaves from Nature . — ^Taking the slab as a preparatory part 
of your exercises vsill enable you to introduce new features into 
the work, and several very interesting sets of mod('ls for study. 
Leaves, for instance, provide a whole range of lessons for the 
various stages. 

Choose some simple entire leaf, such as the laurel or elm — 
these are generally of good shape and proportion, and have their 
details clearly defined — and begin by building a slab about half 
an inch thick, and at least one inch longer and broader than the 
chosen model. On this slab sketch the plan-view of the l(‘af as 
it lies on the table or board beside the jnipil (Fig. ii). It is 
needless to draw details here, but th(‘ main lines, t c. the margins 
and midrib, should be truthfully, though roughly, indicated. 

Next find the point on the margin which stands highest in relief, 
and place a piece of clay on the slab to imitate this. Test th(‘ 
effort here by placing a pencil on the table, and measuring tlu' 
actual distance of the point from the surface of the' boaiel (Fig. 12). 
Apply this to the clay, when it will, in all likelihof)d, be found 
that you have under-estimated the size. Put this right, and 
build half of the leaf siClid within the ske^tched plan. 'J'hc side of 
the mass which rises from the margin should be perpendicular 
tQ the slab surface. The other side should faithfully (though 
fJHjghly at this stage) imitate the rise and fall of tlu' leaf surface. 

When this is done test the drawing of the uj)])er margin very 
carefully by walking round the work and viewing it from *^I 1 
sides ; or, if that is not practicable, turn the work and model, so 
that they can be compared and testrd from all sides. Fs})ecially 
test by raising them to the eye levt'l, so as to detect errors in 
its elevation. This testing should be done quite frequently. 
Learners are inclined to work too long in one position, getting 
some things right perhaps, but finding too late that all their work 
is for nought, when tested from another point of viewa Those 
who have already done much drawing are very prone do forget 
that in clay one must draw^ from every possible point of view. 

When this mass is right, sketch on it the elevation of the 
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midrib nnd proceed to build the other half of the leaf between 
this line and the other margin. Test again as before, and care- 
fully model and smooth the whole of the upper surface (Fig. 13). 

Then put in the venation. Generally the veins (being round 
things, wliile the leaf surface is thin and flat) are raised either on 
one sid(' or both. They consist of midrib, stretching from the 
stem to the leaf point, side veins stretching from the midrib 
to the margin or near it, and a small network of veins between 
these, wliich it is gcanaally found better not to attempt. If the 
veining on a small leaf like the laurel is to be done, it means 
work witli the tool, but do not use the tool like a drawing instru- 
ment, to scratch the lines on the surface of the modelled 
leaf. 

This does not represent any degree of truth in venation, and 
it would be bettc'r to leave tlu; thing unattempted than to 
employ such an untruthful and inartistic metliod. It is better 
tt) l('av(‘ a thing unsaid than to tell an untruth. If the vein is 
raised, then raise it on the clay by depressing the surface at both 
sid('s, if it is tlu‘ bottom of a groove with gently sloping sides, 
again, draw and model each one truthfully by depressing the 
clay with the m()d(dling tool, as in the illustration, Fig. 14. This 
is d(‘licate work, of cours(‘, needing care and patience, but if the 
efforts are to advance in difficulty, somotWng of this kind must 
be introduced before the complete realisation of natural things 
can be attained. 

Finally, notch the margin with a few quick, neat touches -o't 
the modelling tool. Cait away some of the packing clay from 
the under surface, smooth and tidy up the slab, and the study is 
complete. If now laid aside to dry it will shrink a little, loosen 
itself from the board, and turn almost pure white in colour, but 
otlu'i'wise it will remain permanently as the scholar has made 
it (Fig. 15). 

The above method answers for the modelling of almost any 
leaf or spray, and stands as the type for many lessons. In select- 
ing leaves for modelling, choose specimens which arc normal of 
their kind, and take kinds which do not grow too flat, but twist 
a little, to give a play of light and shade on their surface. They 
should not be too much cut up at the margin or wrinkled on the ^ 
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surface. The lilac, plantain, apple, coltsfoot, dock, water-lily, 
ivy, oak, plane-tree, rose, would be more suitable than the 
dandelion or convolvulus, which are flat, complicated in outline, 
or of so soft a nature that they would not retain their shape for 
the space of a lesson. 

In this series may be included a few of the open flowers, such 
as the daffodil, Christmas* rose, or dalilia ; flower buds, such 
as the tulip and rose, etc., and many of the seed vessels of 
flowers and the fruits of wild trees, like the plane, alder, and 
catkins. All of these make kindred examples, and would be 
treated in a similar manner to th(‘ simple leaf, though the round 
bud or seed vessels would be roughly shape d in the hand before 
being put into position on the slab. With regard to this point, 
reference might be made to Fig. j. In this study the shell has beem 
modelled roughly in the hand, care being taken to have the draw- 
ing-right on all sides so that the model will rest on the slab, with 
exactly the same poise as the natural shell. A roll of clay is then 
packed well in below the shell so as to join the two })icc('S and 
make them one. A simple modelling tool or blunt pencil is 
necessary to enable a child to do this. For junior classes these 
models must be selected with gr(‘at care, as it is a mistake 
habitually to give the ghildrm more than tlu^ can be reasonably 
expected to accomplish in the tim(\ 

Simple Design.— The final set of lessons which may be sug- 
gested for this stage has also the slab h^r its basis. Slabs of 
varying size and shape may be made and decorated, introducing 
the subject of design in a simple and easy way. Draw on the 
clay surface, with the moist fmg(‘rs h^r practice, indenting linfs 
and dots in some orderly repetition to form a pattern. Notice 
the clean depression wiich the moist finger leaves, with no 
raggedness at the edges. Now try to do the same thing with 
the modelling tools, remembering that you do not wash to cut 
the surface, but to make a neat, clean depression. Try square til(.*s 
of six inches side, and start by spacing off a border (make lines 
of varying depth or breadth) and a series of radiating dots from 
the centre, much in the same way as the roundels w^fe done. 
>Tfii3 will make a very good beginning to design work. Reverse 
the method, and raise the ornamental lines and dots, by laying 
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on thin rolls and balls of clay along the previous indentation or 
on the flat surface (Figs. i6 and 17). 

This will lead on to modelling in low relief, by taking some 
leaf study formerly done from Nature. Make some conventional 
rc'pcat arrangement of this form inside a geometrical outline ; 
sink the background very slightly, or lay the leaf forms on in 
thin layers of clay ; depress or raise the layers here and there to 
produce light and shade in the surface, imitating the relief, just 
as the modelling on a coin, though a flat thing, coveys faithfully 
the rounded appearance of the features and likeness of the reigning 
sovereign (Fig. i8). 

Reference to the illustrations Figs. 18 and 20, two examples 
of low relief design, wall make more clear what might be done in 
this way. 

Sufficient material has now been given to carry any teacher 
through the work of the junior classes. Indications have been 
given as to where to look for a wealth of suitable material for 
study. If tlu‘ teacher has had some instruction in the work, 
and can demonstrate simple processes, similar to those illustrated 
here, it will only require a little planning and experiment to 
enable him to formulate a thoroughgoing scheme of lessons, 
worthy in themselves for their educative* value, and such as will 
develop skill in himself and pupils and be of service in many other 
ways. 

Equipment. — The equipment for this W'ork is simple, cheap, 
and easily obtained. About i cwt. of clay for every thirty pupils 
will, with carc', last a whole session, even though the best efforts 
dre stored and kept. This clay may be kept in the room in a 
zinc bin or common zinc pail, a good ordinary wooden box with 
lid, or in a couple of earthenware basins. In each case it should 
be covered when not in use with a wet flannel cloth. Small boards 
or slates to model on, one for each scholar, and one or two 
modelling tools, costing not more than each at the most. 
Sponges, w'hich can be purchased at any penny bazaar, complete 
the whole outfit. Beyond this there may be an occasional ex- 
penditure for models, but pupils very often solve this difficulty 
for themselves by bringing their own. 
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]iy E. llAMNKrr 

Lecturr- avd hi'^lmctor City < / Lxds Thinn (' Ih rj', I <'/s, and Trachos'' Classes ; 

Sliver Medallist and Ptuanuni, hnst (lass IJoiuio^, Pi jd nuas London, J upsic, etc. 

Aim.— The aim of this short articli' is not to ])i(‘a(l for the adoption 
(T ehip-carvin<.^^ as an ideal handwork subjeid, but to jL;i\ai a sug- 
f,ui^tion of what ini^ht be done, in a sinijile rc'creative and decora- 
tiw craft, with restricted tools, to increase tlie held ol activity 
so that tlu' ordinary inannal education ol our cluldren may be 
strengthened stc]) by stej), at every stage, by the simph'st (heineiits 
of artistic handwork. 

The old craftmieii delighted in finding new diirKulties of 
working (W'ery material which could lx* woven, cliasi'd, or tooled; 
they dignified handwouk and added beauty to th(*ir sui roundings. 

All work should have in it the elmuent^ of lieauty m construc- 
tion, in proportion, and in decoration, fhis applies just as truly 
to the planning of a ])alace as to tlx* pattern of a finger^plati' 
The appreciation of simple beauty neciK to lx* cultivat(‘d. but until 
a definite design to fulfil certain conditions is recpiired, a])])reciation 
is not fully aroused. • 

In chip-carving the combination of designing and doing has a 
decided cultural value. It gives mon* creative powi'r, more re- 
sponsibility, more forethought, and more joy in doing. 

Children love to tinker in an amateurish way at home, as a 
means of recreation, and under the frii'iidly guidance and hel]) of 
the teacher systematic work in this craft may be readily attempted 
and the habit of industry inculcated 

Traditional Schoolboy Chip-Carving. — Chip-carving *\Vas prao 
lically the earliest form of handwork practised in tlx* schools. It 
was treated with contempt and disgust by the teachers, and 

1X1 
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dire penalties inflicted on any one caught pursuing the craft within 
the school. The busy and interested workers knew the risks they 
ran, yet practised assiduously their craft in secret. The scene of 
operations was us\ially the desk top, or the wooden stanchions, the 
beloved and useful pocket-knife the only tool required, and the 
design took the form of the initials of the young craftsman. • ' 
C'ut and carved desks and stancluons were tne toll paid for 
restricting the normal tendency of childish activity. 

It is fully recognised now, that the natural tendency to do 
is normal, and that, properly harnessed, the constructive or de- 
structive activity of the child is its greatest asset. Any craft, 
if it be carefully analysed and the correct method of approach, 
and its limits, be carefully considered from a psychological stand- 
point, has some educational value, and good will accrue from its 
adoption in direct ratio to its appeal to the child. 

History of Chip-Carving. — “ The lirst carving in wood was 
the parent of all sculpture, and he who first carved it was the 
first sculptor.” (Alfred Maskell, Wood Sculpture.) 

Primitive man, with his natural love for ornament, carved the 
handle of his war club with lines, curves, and crude patterns, and 
at the same lime increased the value of the grip. 

The South Sea Islanders and the Ijos of the Niger adorn their 
paddles and canoes, the Kaffirs their spoon handles, and the 
North American Indians their wooden pipe stems or fish-hooks, 
with notches and dee])ly incised spiral ornaments, showing their 
appreciation of the elfective contrast with decorated surfaces. 

At the present time, the craft is practised in Norway, Sweden, 
Denmark, Iceland, Friesland, and some parts of Germany, and 
some very fine examples of painstaking and accurate work 
may be seen on marriage chests, tables, chairs, stools, etc. 

The term chip-carving is applied to patterns mainly geometric, 
in which the surface of the wood, and the pattern chipped out, 
play an equally important part. The principal and only tool 
in many cases is the knife. 

The early carvers of the Jacobean period were really chip- 
carvers,'' a characteristic design of the period being the wxlTknown 
strap pattern, incised on panels and wainscots. i 

The new expression of this old craft is decidedly marked, and 
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p direct contrast to the old. In the old style, every part of 
Ihe article was covered with a mass of rich detail, and indifferent 
L'ork was not obvious unless closely scrutinised. The modern 
[tendency is for simplicity and grace. The introduction of plain 
?flat surfaces affords the necessary contrast for appreciation of 
[good workmanship. This style demands a higher standard 
'of execution than the old style, as every cut stands revealed and 
offers no cloak for indifferent work. 

Again, the length of time taken in working the new and old 
' styles is worth considering. The new styh' demands more car(i 
and time per unit, but the smaller amount of woik involved 
more than balances this. 

Its Educational Possibilities. — The degree to which chip- 
carving satisfies educational reiphrements dejx'iids upon, ((/) 
the kind of work considered, (/^) the maniua* in whic'h it is taught^ 
and (r) the extent to which it is carric'd. 

'f'o .satisfy condition (^/) fully, it should !)(' })receded by a 
knowledge of construction, and therefore ('ombiiK'd with the 
'^ork of the woodw’ork class ; for condition (h) it should be pro- 
gressive in difficulty, and give scopi‘ to tlu^ child to discover 
the varying degree f)f tlu' fibrous natun^ of woods, it should be 
subservient to constiuction and utility, and an aid to geonudrical 
draw'ing and design; and finally, condition (() is satisfied as 
long as it makes progressive demands on the inb'lligeiK'e ol the 
learner, does not degenerate into a inec hanical oj)eration, is not 
fatiguing and trying to the eyes, and teaches jiersistency, care- 
fulness, industry, neatness, and truthfulness. 

Method of Teaching. — To commence with, tla^ di'sign shoiihj 
be simple, consisting of straight lines. '\ he boy sliould lie providtal 
with two or three simple examples, and w'ith tlie aid of })encil 
and squared paper, he should deduce the elements of the design. 
He should be asked to modify the design, or rearrange a new 
combination, to suit the work to be ornamented. 

The making of new forms and C(unbinations, the giving of 
definite expression to ideas and mental images, the rendering of 
the inner outer, is the great Frocbelian doctrine of creativ.eness." 
{Report on Technical Education, Toronto, 1907.) 

Tlie endless combinations of simple geometrical units would 
Jii— 8 
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form a good class problem in design (sec Plates). Good clean 
cuts can only be made with the grain ; therefore, the true and 
broad significance of ^‘with the grain” and “across the grain” 
should be amplified by black-board sketches. 

In cutting, it is ob- 
vious that the shape of 
the knife will determine 
tlu^ ])()sition in which it 
is ht‘ld. The boy will 
rinidily see the goal 
ainu'd at, encourage- 
incmt will be all the help 
nec(.‘ssary, and any 
weakness, hesitancy, 
and want of sym])athy 
bctuc'en head and hand 
soon make themselves 
l('lt u})on the work p^o- 

diK'cd. 

(«ood sliarp knives 
are i‘ss(‘ntial. and the 
(diildren should be 
taught to sharpen them. 
Designs. — d'he d(v 
signs are bast' 1 on the stpiait', triangh', tiicle, etc., and exact 
st'tting out and lU'atness au' nt'Ct'^sai)' conditions of success 
(see I’lalt's). 

A good sharp ]>encil and reh<d)le conipassis are reijuired to 
mark out the dt'signs, and tlu' it inn of the article to be decorated 
sliouUl be takt'ii into act'oiint, and list'd as a base or motif. Plain 
Hat surlact's, jiidicittiish' mtt'rspt'rst'd. eflert a ])leasing contrast, 
emjdiasise the niotil ol dc'coration more than an “all-over” 
pattern, and rt‘he\e the t'vt'S during work. 

I'lie introductittn ol Ireehand curves for corner filling, notice- 
able in the lU'w dt'signs, is to be comniendt'd. 

d'he numerous objects of homt' life to be ftiund in the wood- 
work room lend tiiemselves for decoratitm, such as finger plates, 
teapot stands, letter, pipe, book, and key racks, etc. 
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General Hints. — The objects to be decorated sliould be con- 
structed of soft, light, and close-grained wood ; i.c. lime, satin- 
walnut, chestnut, kaurie pine, alder, canary wood, poplar, syca- 
more, and yc'llow pine. 

( urved designs, with pockets introducing concave and convex 
cuts, are obviously dillicult to work than straight, owing 

to the varying direction of tlie grain, and to prevent disai)point- 
ment they should not be attem{)ted too early. 

In working, the cuts should be swi'et and cK'an, all one depth, 
and not t‘xceeding 45'". 'I'he natural tcmdeiay in cutting is to 
allow the lorce to act in a veitical din'ction, and so make dcu^) 
cuts This must be guarded against to eiisnu' lU'atness and 
corrc'ct Working of the design. It propeiiv cut, tlu^ ('hip ('an be 
readily blown or brushed out ; should it not do so, on no a('('ount 
us(i the knif(‘ as a K‘\'er and tlu' suria('(' of the wood as a liilerum 
to remove it ; rep(‘at th(‘ cut. It is safer and ('asica to cut the 
long si\les of a pt^ket first, as the small triangle at the base 
^nds as a stop and })rev(‘nts a slip 

Do not us(' glass-pa})er after tar\ing; it lakes oil th(‘ shaip- 


ness of the W('rk. 

d'o iin])ro\’e th(‘ appearance* ol th(' objec ts wIkmi ('arved, th(‘V 
should l)e staiiK'd with anv ot the* well known watia' stains, and 
when thoroughly dr\', biU'^lud or niblx'd with wax j)ohsh, a 
mixture of beeswax and turpentine, until a faint gloss ajipears. 


Satin-walnut does not re(|uin‘ 
of raw linseed oil. and wiaai 
given two coats ol Trench 
polish. 

Hints on Working. — big. 

I is a simple element, or 
pocket, typical of the recur- 
ring ones in chip-carving, 
and the method of cutting 
This pocket is applicable to 
the majority. 

To commence, the knife 
should be grasped firmly as 
shown in the illustration on 


staining, it should b(! giv(‘n a ('oat 
dr\’, jxTshed with wax i^ohsh or 
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page 1 14. The point should be inserted at A and pressed down 
in a vertical direction to the required depth, and then drawn 
along line A B until the point reaches the surface of the wood 
at B. The section shows the true depth and the true length 
travelled by the point of the knife. This operation is repeated 
along the lines AC and AD. This is called '‘setting down.” 
The aim of the next cut is to remove* one of the triangular pieces 
A lU), ABC, or ADC, in one piece. It requires less force to 
cut gradually down to a depth, so take a cut from B to C first. 
The triangular jhece ADC will act as a stop and ensure cleaner 
work. In making this cut the knife must be held at the re- 
quired angle, and pressed home until it meets the base of the 
vertical cut throughout its length. If held at the proper angle, 
the two cuts will meet and the chip will be free. Should the 
sloping cut be made too deep, the operation of “ setting down ” 
will have to be repeated and the pocket deepened. The tri- 
angular piece A B 1) is removed in the same manner,* com- 
mencing the cut at B The last cut is to remove the piore 
ADC at the angle shown in Section I. 

The ligures shown in the Plates arc suggestive designs for 
the decoration of common problems in woodwork classes. 

In the design given lor Tlie Pencil Sharpener, the one-time 
common notching of picture frames is ap])lied. The cutting or 
carving is simpU', and forms a good beginning for exercise bn 
the correct handling of the knife and a knowledge of the grain of 
wood. In working this exercise the long cuts should be taken 
first. A cut is made at A to preveiiL the knife following the 
grain, and cuts made right and left from B and C towards A. 
If properly cut, the resulting surface will appear as if one 
sweeping cut had been made. The same method is adopted for 
the notches. 

The succeeding problems are based on the Fig. i element with 
slight variations, and if the instructions for working Fig. 1 are 
carefully followed, there should be no difficulty in working 
them. 

Toolc.r-Much good work may be done with an ordinary 
pocket-knife, or Sloyd knife, although there are special knives on 
the market ; and to carry out some of the more intricate patterns 
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it will be found advantageous to have a small skew chisel and an 
extra flat J-in. gouge. 

Many teachers prefer the use of the “ veincr ” and “ spade 
tools,” but these do not afford the same op})ortiinity for training 
the muscles as the knife. The tendency of jnodern designs is to 
give full play to the veiner, and delicacy of touch and skill are 
necessary for their proper execution. 

A hand screw, G cramp, bench holdfast, or vice should be used 
for fixing the work firmly to the bench or table. 

For sharpening the knives, a good oilstone and strop arc 
necessary, and for gouges and veimu's, finger slij^s. 

Tlic designs are set out in pencil, with the aid of rule, com- 
passes, dividers, and rubber. 

BOOKS OF REFERENCE 

\V. Jackson Smith: ('hip-('arvini; (IJpcott (ell) In kanok Rnu’E ('/up- 
(H. T. Hatsford). Needlecraft, .No. jo. Wooda'orkcr, Vul. XI I hn Aria 
oj IVoodcarving and Pyrography {1 1h' liultcric k Idiblishiiii; ( o.). Miss j. lb Jb ky" 
(Translatoi) : Diredwns for Chtp-Carving (0. Nuwinaiin X ( u.). 
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I'y J. Scott Knight 

Ti'iichir fij Itaudicyaft iil the lloyyis^y C^unly Sch<n‘l ; joymaly Ediioy of Manufyl 

Training " 

Aim and Scope.- -The pr()l)lcnis here suggested arc suited for 
use in the last year of the hdcunentary School or as an introduction 
to metalwork in ('entral, Continuation, or S(a:ondary Schools. In 
each of these eases the desirable end seems to be inter])retation 
and suggestion, rather than the acciuirement of skill along, one 
narrow line, llcncc' |)roeess(‘^, such as Hat tiling, which make a 
heavy demand on adult skill, have bevn excluded in favour of 
those ^\hich, while calling for much close attention, deftness, and 
resource, are yet easily within th(‘ ])ower of the average boy or girl. 

One side issue of sik Ii a courses (it may indeed be the issue) is 
that no pu[)il can, after tackling these .or similar problems, fail 
to regard very ditlerently that considerable jiortion of his material 
environment which consists of metal, and so one of the fetters of 
constructional ignorancig fettcTS which have doubtless held many 
a potential Watt or NaMuyth, is struck olf. 

Tools and Man. — I'wo siinjde examjdi's are provided where 
Ihe steel used must be hardeiu'd and tem])er(‘d 'bins property 
of tool steel, whose w’oiuh'r is hidden b(‘hind the commonness of 
its application, is, after all. the prime factor in man’s power over 
mateiials, and it is wt'11 that every boy should have first-hand 
experience of working steel while soft and of using it for his own 
purposes after he has hardened it. The expansion gauge has 
been included, partly as an examine of the tineness to which metal 
can be worked, partlv in sharp relief to most of the other work, and 
partly* as showing that w’hat is sometimes inappreciable by sight 
is readily perceptible by touch. » 

The Need of Skill.— While the intention of the teacher when 



BY J. SCOTT KNIGHT 119 

using metalwork may vary according to his convictions or his 
prejudices, the intention of the boy when doing metalwork does 
not vary. He means to make as many things as he possibly can. 
putting, if rightly handled, the best of his thought and skill into 
the making, and rea])ing incidentallv a growing sense of ])o\ver 
and of pride in the eflH'iency of his doing. With this in mind it 
should be remembered that some imj)ortant processes in metal- 
work are diiticuli to master if taktm in one’s sti ide, as it were. 
They need separate consideration it their ess('ntials are to be 
rapidly and completely grasped, and if it is to be made ch^ar, as 
it should be, that success is not a matter (»f chanci' but a casi' of 
providing exactly that technical skill and that set of conditions 
w’hich will bring about a desired n^sult. 

Soldering. — Soldering is an ex^idlent example of this. One 
often hears, even among t(.‘a('her stiKhmts, “ No, it’s a doubt lul 
sort of business, and 1 luwau' hav(‘ an\’ link with it,’' in answer 
to the suggestion that sohh'ring might be em])h)yed in a given 
pioblem. d he conditions making lor siK'ia'ssful soldc-ring are 
fewc Ihey are (i) surfac'i's me('hani('allv (lean and ])n)t(‘ct(‘d 
by a coating of flux, (.i) a joint suIlKa^mtly closi^ for the Iluid 
solder to run through by capillarity, {3) a suflicicmt su]>j>ly of 
lu'at to bring th(' metal iij) to the melting point of solder, (3) 
enough solder to mak(* tlu* joint. 

If the object is mad(‘ of tinned ])lat(' suitable surfaces are 
already provided. Brass, ('oj)per, zinc, and iron ikmsI jnechanical 
cli'aning by tile, siaaper, or (‘ineiv’ ( loth. A solution of zinc 
chloride (usually mad(' by dropj>ing ziiK'-cut lings into hydro- 
chloric acid) with a littk^ ammonium chloride is a satisfactiiry 
flux, riu; ([uanUty re([uired for iis(‘ sliould be kej)t in a shallow 
pot (such as a fish j)ast(^ jar) sunk in a block of w'ood about 
7 in. by 7 in. by il in., ])laned oil into a very srpiat pyramid. 
It will then be secure against upsetting. The Ilux may be 
applied by a small brush ; or a ])iece of ( anc beaten out at one 
end is good, as is a swab in a twist of wire. 

The heat is most commonly siijiidied by a cojiper bit. Tin- 
smiths test its temperature by holding it neai the face. Boys 
shquld be taught to use the inm.-r surface of the wrist— there is 
less risk of accidental injury. All the surfaces of the tip of the 
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'' iron '' should be kept clean and flat. '' Pits '' in the surfaces 
(caused by prolonged and over-heating) prevent the solder from 
flowing freely. A tray of powdered sal-ammoniac is convenient 
when tinning ” the soldering bit after filing up. The facet which 
it is desired to tin is laid on the sal-ammoniac and then on the 
solder. 

In actually teaching the process of soldering, it will be found 
that by first getting the problem stated as that of causing a fluid 
to flow between two surfaces, and then examining the behaviour 
of mercury on a greasy surface and drops of water on a hot plate, 
there is no difficulty in getting the conditions for success defined. 
It then remains to demonstrate that dropping blobs of molten 
solder on cold metal is useless ; the speed and facility with 
which S('ams can be soldered ; the failure of solder when used 
where a straight edge meets a flat surface without a flange or 
angle piece to inen^ase the an^a of contact, and conversely its 
success when used in a mechanically sound manner. In passing 
it is interesting to note the answers to a question conccrnkig 
the behaviour of the solder on the bottom of a kettle. 

Three small hints may be of use. There should be an excess 
of acid in the flux when soldering zinc. The commercial soldering- 
iron is too long in the stem for boys to Jiold it steady. When 
girls, evening students or teachers are taught, to whom stained 
hands arc a trouble, and not, as with boys, a source of pride, a 
few droi)s of sperm oil before w'ashing will remove the stains the 
fluid causes. 

Filing. — This also is a process which neculs and will well 
ropay a little consideration, for it is so easily possible for pupils 
to produce a maximum of noise and remove a minimum of ma- 
terial, especially in the case of sheet metal. It should be insisted 
throughout that etfective filing is comparatively quiet, and the 
gain, botli in s])eed and finish, of holding the work low in the 
vice, of using a middle cut or fine file, of tiling obliquely to the 
edge, can be easily and quickly demonstrated. 

The class should think out the methods of producing con- 
cave and* convex curves, and the utility of the safe edge ” 
of rectangular sectioned files. They should see the effecj; of 
free wrist movemeut and the economy of the long deliberate 
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stroke, and hear the waste of energy by pressure on the return 
stroke. 

Some General Hints. — Other processes should be dealt with 
in like manner as they arise. Skill in handling material may 
be reached without any such consideration of the processes. 
Over-detailed consideration may indeed retard skill, but in 
educational practice one may incline to a belief that tlu^ develop- 
ment of an imaginative percei)tion of what is ha])pening ’twixt 
metal and tool is a pure gain, and tliat thi‘ habit of recognition 
and arrangement of the factors in whatevtT prol)tem is in hand, 
is invaluable even if its value is limited to the particular aedivity 
which fostered it. 

The particular form in which any ])articular problem is pn*- 
sented in this article is of little jnoment, (‘specially as rc‘gards 
outline. Every scope should be given to individual tast(.‘ and 
feeling, remembc'ring, however, that a fair })ropoi ti(.)ii of “ lixed 
designs is necessary or the work (h'tiuiorates. 

IToblems should ordinarily be i)res(‘nted in some such maniKU* 
as is described under the heading ol lh(‘ glass holdc'r. 1 lu' sonu^- 
what trite ornamentations are not suggested with a view to tlaar 
adojdion, but to show how few ani tlu* ess(‘ntials and how many 
the possibilities. This ^ense of fnaaloin from external and ar- 
bitrary control in dt'corative design should lU'vt'i* subnu'rgii the 
conscientious serving of the mam ])urpos(‘ of the probleju. One 
finds only too frequently a positive dirad of ])lain surfaca's and 
straight edges. A word of reassnreinent on this ])oint is timely ; 
and an example should be shown (siu h examples soon aciaunuhilt*), 
and discussed, in which the straining alter ornament has s])oilt 
a thing of utility. 

It is not intended that anything \\ritt(‘n here should convey 
the impression that the encouragcincnt of ex})r(‘ssional work is 
likely to set teacher and taught adrift on an uncharted sea. J-:x- 
pressional work may be the easiest of all excuses for the results 
of the irresponsible faddist ; it is the hardest of trials for th(* 
teacher wdio expects adult thoroughness from boys and girls ; 
it is most useful when emidoyed with restraint as an occasional 
and alternative method. 

A Typical Lesson : Glass Holder . — This problem is treated at 
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some length, as it is one of a type which, after filling a few simple 
essentials, are open to an infinite number of variations. The 
object is intended to introduce riveting, and this should be stated 
at once. The essentials can then be discussed — what kind of ma- 
terial is necessary, whether zinc, brass, co])per, iron, or tinned 
plate will do best ; whether it should be made to fit an individual 
glass well, or so as to take any odd tiimblei ; which way up 
the glass should go ; the b(‘st way to provide for fixing on a 
plaster wall or against a wood surface ; how water drips can be 
prevented from reaching the wall, etc. 

As a result of this discussion the blank model can be sketched. 
If two good forms arc suggested both may be drawn. Then 
comes tlie question of ornamemt, and here again all reasonable 
suggestions may b(^ sketched on the blacklioard before the class 
commences drawing. Then with clear ideas as to construction 
and some materials to select from and improve u])on, the (;lass 
leaves the teacher free to do individual work and discussion 
while the drawing jmK.eeds. 

In the practical work the new process is that of riveting. 
If a couple of rivTts, two pi(‘C(‘s of slieet metal, and a hammer 
are served out to (‘ach piq)il, and the problem is taken sU'p by 
step, it is easy to re-discover the whole proci'ss. 1 lie snggc'stions 
that a harder material will tumetrate a softer, that iron rivets 
are harder than zinc sheet, that a sharp blow will be needed, 
that a piece of steel with a hole in would bring the two pieces 
of sheet metal close together, and that a forming tool will be 
necessary to finish off the rivet, will all come with very little 
help. After some ex])eriments the process can be demonstrated, 
showing tlie eftect of half-heartc'd blows, of attempting to punch 
on the fibres of wood instead of tlu^ end grain, of hoiding the 
rivet set askew. Then all is ])lain sailing. 

These methods have their limitations. For example, it is 
almost unknown for a student to suggest this way of riveting 
without prei)aratory questioning, and very few find out the use 
of the hole in the rivet-set. It is possible to waste a vast amount 
of good teaching to secure a very little bad learning, and if this 
is found it is high time for a change of method. With a normally • 
keen class close interest and good work are easily obtained, but 
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it cannot be reiterated too frequently that materials, methods, 
processes, etc., have value only if they occasion due response 
in the boy. 

The Models. — Some illustrations arc given of well-known 
physical effects; and the facts that all are well known, and that 
they take the form of toys, do not lessen either their interc'st or 
their importance. 'I'here are many more of tliese simple toys, 
and their appeal to ])oys of all ages is so direct that one is temj)ted 
to exclude all problems that do not work or jHu form in some way. 
It mav linally be said that tlu'se ])roblems are not presented as 
an arbitrary “ course.” lie would be a smart boy who would 
draw and make tln'inall intlu' narrow time limit usually available, 
and a very dull l)oy who would want to do so. 

/{gg 7 o;/gs (Fig. i;,).' Some simple pi('ce of wirewt)rk such as 
this forms a good a|tj)roa(h to light nu'talwork. It calls for the 
usg of hammer and malbd in juogressive operations, wherein 
ilbdirected blows are easily ('orr(M'tt‘d, and ])rovid('S the simplest 
cas(‘ of sokUaiiig. Tinned steel wire' is th(^ mat(‘ri.d cliosen, J in. 
in diameter, and about 30 in. is taken and straightened with the 
mallet on the end of a wood block. 

It may h(U*e be remarki'd that it is false economy to allow too 
short a piece of wire. ,A ]>i(‘({;of .^111. iion is pLu ed in tlu' \’i('e, 
and the central bimd foriiK'd round it, kee])ing as much tension 
on the wire as possible, and using the hick; inalltT it necessary. 
1 he angles at the commencement of th(' rings are them bent, 
taking care to ])oint oik* away from the otlu'r, and by fitting a 
pair of sheet metal “clams” to th<* vic(* jaws before gripping, to 
avoid marking the wno. I he rings are then bent round a hamin,(‘r 
head, using two })airs of ])lu‘rs. 

The value of an inch or two o\ er the net length of wire will be 
found here, for the forming of a good ( urve is made iniK'h easiei, 
and the w'aste pieces can be carefully ( ut off so as to leave a close 
joint. The two w’astc* pieces can be used for a j^reliminary trial 
at soldering. As the metal is alr(*ady tinned the soldering is 
easy, the onlv special ])oint being that to get a good mass of solder 
the soldering iron should not be very hot. , ' 

•Alternatives to the egg tongs are the test tube tongs, a 
pinch clip for rubber tube, and tongs for holding golf balls 
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durinp^ painting, while an even simpler piece of wirework is a 
bill file. 

Another purpose to which wirework can be put is that of 
making skeleton geometrical “ solids.” The smaller of these are 
b(‘st made of copjier wire, about 22 -gauge, because of the facility 
with which it can, after cleaning, be straightened perfectly by 
simjile stretching. All angl(‘s should be formed by tiling the wire 
partly thrcuigli, thus getting a sharply localised bend. 

'lliis appli(‘S also to the larger models for teaching purposes. 
In tla^se latter, which should be made of t-in. wire, any wire 
joining the middle of another should have about ij in. allowed at 
the ('lid. 1'liis is filed away to h'ss than half its diameter and 
coiled round the wire it iiK'cts Sohhuing then makes a sound 
and workmanhki' job, capable of standing even school usage for 
a consid( 'Cable time. 

In all soldering work the necessity for cleanliness cannot be 
too fully realist'd. Idngi'ring the parts of tla^ nu'tal to be united 
should be avoided, and the soldc'i'ing Ilux must reach evc'ry part 
of siirfai'es which tlu' sohh'r is intendc'd to adherer to. When the 
soldc'i'ing is linislu'd tlu' joint should bc' tested by straining or 
dropi)ing. and if sound should I hen bc' waslu'd free from the liux. 
A rough and ready lest for n'lnoxal is to. touch the joint with the 
tip of tlu^ tongue'. 

Steel Seyiher (big. i).- 4 his is made of J-in. cast steel wire, 
and its making should be preceded by some exjieriments which 
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will illustrate the properties of tool steel. For this purpose 
broken hacksaw blades are very convenient. An ordinar}' biinscn 
flame rapidly heats tliesc tliin blades, and the effect of slow cooIiuL; 
after heating to redness, rapid cooling in water from red heat, 
overheating, and of tempering after hardening. nia\' all be demon- 
strated, or, better still, tested, by pairs of boys, with a minimum 
expenditure of time. 

The end of the scriber h'uds its(‘lf (o some little variety in 
treatment. It may be bent into a ring while hot, using pliers or 
forming it round the beak of tlio an\i!. In the latter ease tlu' 
portion required for the ring should tirst be lumt al right angles 
with the stem of tlui saiber. Or, again, the ring jxirtion ma\’ bt‘ 
flattened before bending, or left long enough to be twisted with 
the stem. 

The j)oint is fil(‘d tK) s]iaj)e, th(‘ s('iibt'r being h(‘ld by tht* left 
hand either in a grooxe in a ])ie('(‘ of w<iod or against th(‘ jaws ol 
the vice, these benng ojh'ikxI a little^ Ics^ than the dianuher of tla^ 
wire. These methods of holding are' eiiosen, so that the wire can 
1)0 reve)lv('d while the filing goe*^ on Alter harehming, the se'ribei 
should be cleaia el up with emery, the point linished by grinding, 
and then tempe'red. 

'file pehnt should not be^ toucheel by the tlame eithe'r in liarehm- 
ing or tem])ering. '1 he tinui 1(U' e'ooling i-> at tie* lirst change' of 
ce)le)ur. and the nai'^on lor (learning u}) hrst is that if the wiie' is 
lieated about an inch from the jtomt the range of colours left 
serves as a ])ermanent reminder ot the' le^'-on on tem])e‘nng. 

Hexagonal Tray (big. 2 ). — din* material for thi.-^ (le[)(auls upf)n 
the b(3y. (Tippe-r or zinc, 2 J-g uge, make's an attractive trav^ 
but requires more rare' in soldering than doe's tinned ]date. If 
given a free hand bo)s t('nd to (.hoo^e e urves loi the* eslge;, w'hi< h 
do not improve the a])]x\irance to anvthmg lilo' the extent to 
wdiich they increase the labour and risk of laihin*. 

In cleaning up the metal for this <x' any othei coj)per, brass, 
or zinc problem, the need of a surface? on which lines drawn in 
any direction are easily seen sh()uld be rernembcrc'd, and after the 
main cleaning has been done in two diree tions at rigl^t .angles 
to one another, the surface should be gone ov(?r again, ru]:>bing 
in tiny circles. As a centre mark would disfigure the tray, a scrap 
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of gummed paper should be 
stuck on to take the point of 
the dividers. The straight 
lines should be made with the 
scriber. In cutting out, the 
point needing attention is get- 
ting the meeting edges of the 
" sides exactly equal. 

if the outline chosen is 
curved it will be found easier 
to produce good curves if most 
of the waste metal is cut away 
lirht, leaving less than J in. 
outside the line. Cutting with 
snips distorts the metal a little, 
and so it should be rellattcned 
b(‘fore bending up the sides. 
Tlu' sid(‘s are bcnit up with the 
mallid over the edge of a block, 
whicli obviously must be nar- 
row cmoLigh to avoidstraighten- 
ing the adjoining edges. The 
scpiare end of the beak iron 
may serve for tliis ; in fact, when deciding on sizes, it is im- 
portant to ket'p in mind such ])oints as thcs(\ 

In metalwork it is necessary to go a little f.irther than the 
tailor w’ho tradition says cuts according to his cloth, for small 
differences in size sometimes mean the procuring or improvising 
of other tools, or the adopting of a tedious and perhaps unsatis- 
factory method of working. In the actual bending, alternate 
sides arc bent lirst, and each should be slightly over-bent. Then 
the remaining sides are turned up, and linally all are tapped and 
coaxed until they meet closely. The method of soldering is to 
lute the joint, and then just touch a clean hot soldering iron, lightly 
charged witli solder, with the meeting edges of the sides. If the 
joint is close, a white line of solder shows inside immediately. 

On no account should the soldering iron come in contact^with 
the surface of the sides, nor should any attempt be made to soder 
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inside. The six joints can be soldered in under a minute, if they 
are all close and neat, and it is no use trying this or any other 
method if they are not. After soldering the curves are examined, 
and any of the corners needing adjustment are filed, the side of 
the tray resting Hat on the edge of the bench, the file travelling 
along the edge with a slight downward movement. All sharp 
edges are rounded with emery cloth, and tlie tray is polished with 
pumice powder. 

Scissors Holder (I'ig. ^j.- The jnirpose of this is to introduce 
another method of soideimg. Hither brass or coi)per of 22-gauge 
may be used. Co])pt‘r looks better, 
brass is easier to soldtT. A rectangle 
of metal larg(' enough to take both 
tlui shield and tlie strip slmnld be cut. 
and tlie llatt(miiig aiwl cleaning and 
marking (jiit ^honld be done befoie 
cutting off the strip. 

The outline i^ cut as near as j)osMl)le 
with tlu* snips, and linished by tiling. 

In bending the ‘-^trip the angular biauls 
should be made first, using the mallet 
Only the fingers are needed lor the 
curve. After the hole has betai 



punched the shield should lx* o'llat- 

tened, and if neces^ary ( l(‘aned again. 

'flic Hat ends of tlie strip are now . 1 . I 1 ’ 1 

1 , , b-Xii jlIj J j I I I 

coated tliinly with s(dder, and then ^ 

the bending of the (aids adjustc'd so ^ 

that they will lie perfectly Hat on tla^ shiiTl. 

For joining the two, tin.' stri}) is laid m its posiiion on the back, 
botli being coated with Hux. and tlagy are then h(\ated with a 
bunsen Hame. If care has been taken with th(.‘ fitting and with 
the “tinning’' with solder, they will join without pressure; but 
if necessary each end may be sque(‘Z(‘d with jdiers wTen the solder 
melts. An alternative method of joining is to lieat the end of a 
thick pair of old pliers (note, 7 iot cutting pliers). T 1 k;s(> both 
.supply the heat and clamp the joint, dhis method has a special 
application to cases of brazing thin pieces of tool steel (c.g. band- 
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saws), when other methods of heating are likely to damage the 
steel. Finally, the ends of the strip should be filed to the outline 
of the back and all edges slightly rounded with emery cloth. 

Mark Stamp (Fig. i).— This little problem, suggested by an 
American teacher, Mr. A. F. Rose, helps to overcome one of the 
minor difficultic^s of teaching metalwork, that of marking in- 
dividual work clearly, (iummed labels tend to drop off, scratched 
and pencilled marks are dillicult to see, while the stamp mark is 
unmistakable^ and indelible. Incidentally, we get a case where 
accuracy of filing is essential, in getting the end flat and square, 
and where carelessiu^ss in tempering will spoil the whole of the 
previous work. l>oys with initials of simple form usually choose 
to make them, and, unless reminded, commonly forget the need for 
reversal. 

Geometrical forms also are easily ('ut. , Circular hollow^s may 
be drilh'd, taking care to soften the iiKhal (]-in. round tool steel) 
by heating and slow cooling, or an J-in. steel ball may be put in 
a centre punch mark on any convcaiient block of metal, and the 
stamp hammered down on it while hot. Progress while making 
may be tested on pa]xu\ h he hardening and tempering is carried 
out as in the case of the scriber, but the colour should be yellow 
just tinged with purple. 

Gravity Toy (h'ig. g).-- This to}" has value 
in more than one direction. It is a siniple 
case of lead casting gi\’ing o])portunity for 
discovering that shrinkage lakes i)lacc as 
solidification and cooling proceed, and need- 
ing a little ingenuity to overcome the ten- 
dency of th(‘ wires to float. The mechanics 
ot its behaviour is interesting and important, 
and being a oneTesson problem, it is a 
favourite when the two gift making lessons 
arrive which precede Christmas, as it makes 
a capital paper w'eight. 

The bending of the wires needs no remark. 
If a doming stake (a block of metal with 
hemispherical hollows) is handy, the .wires 
are placed in one of the larger hollows and the 
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Tnf)lten lead poured round them. If no 
doming stake is at hand, a liollow mav 
bt' gouged in a piece of wood, or a large 
glass marbled may be impres-^ed in a 
j)lasler mould A wood or ec'lliiloid 
head, or a ('elluloid ’oall with a grotc'^pie 
face j)aint('d (jn. with just enough dra 
pcTv to hide tilt' constriu tiou. lun^h llu' 
problmi. A s]n‘('iall\ droll ciha t is j)io- 
(lius'd b\' mounting llu‘ head on a swing 
mg wire with a tiiiv lead bob wcught 
inside. 

S[)in( lAn)ip (log 3) ( (*j){m‘1 

g<iuge is tlu' most suited)^' material lor 
this, as being the mo*l diK'lih* maOai.il 
a\’ailcd)l<\ 1 h(' mrtal ^'hould be llallni- 
ed, (IcaiiK'd, and then aniK'alrd b\ heat- 
ing to rediie-^ and cjiHUKdiing 111 w'atcr 
Attention should bc'draw ntotluMsaiti a'^t 
in trc'atrnent ol (a)p])er and tool .^ti'rl. 

The (drcles A\ mg the Imnl of thc^ 
raising aia^ marked in peiical, an<l tlaai 
one pii'ce i^ pkiced o\ er tlu' ( hoMai 
liollow in till' doming '•t.dvi' or a holliAv 



gougc'd in the end gram ol ,l hardwood blo( k A lew tentatixa’ 
blows witii tin' ball |)ane oi a hammer siiow il llu‘ j)os)tion is 
(’orrect. and tlum tin' hemmj)here may be' beatc'ii iij). f)n<e lh<^ 
calge is suOicienth' deiined to make* moM'imiit sale, the eop|>ef 
should be kept re\ oh mg with the left hand while the hamiiK'r 
b(*ats in Slier e^-ix t' rings from m .11 tin' cflge to th(' centK' I In' 
Hat ])art temds to c'oekle, and '-hould lie (oirecied liecjiantly. 

1 he under hemis})h(ie -should iM\' ifot less than a ni. bf)id('r 
all round wdnle it is being rar-ed, tin- boidei la iiig ( ul away 
afterwards. Wln'ii the' (oj)]'U is staitiiig to touch the hollow ol 
the stake a series of blows ma\' be c omiiieiK «•<! light close up to 
the edge. Jf a liighly linohc'd surlac i-. nec'cled, a stc'v*! pimcdi 
of cc/rrect curvatiirt' is ii'-ed. but the one- illustrated was made 
ihrotighout by the hammer (bigs. and goj. 

Ill — 9 
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The bending of the feet is the next process, and care must 
be taken that they lift the body of the spirit lamp clear of the 
table. If the hole for the burner tube is punched with a 
saddler’s punch, the punching may be carefully flattened (to 
avoid further spreading), and its thickness measured with a 
micrometer, and the alteration in thickness compared with the 
increase of area. 

If ready-made tubing is not at hand, it is not difficult to form 
a tube out of thin sheet copper (26 gauge). If a drawjflate is not 
availal)le, the boring of a set of taper holes in a piece of mild steel 
will make (uie, and the copper may be roughly U-shaped l)y 
tapj)ing into a groove, and then drawing through the taper holes 
will close the joint and leave it perfectly round (f ig. 14). Should 
the lamp be re(|iured for heating the Hero engine two wick tubes 
should b{‘ fitted. • 

d'he lowt'r h(‘misphere has its edge “ tinned ” with solder before 
the two ave put logelUei, aud they can be joined dtUcT with the 

, , soldering iron or by 
1 ( holding together in a 

' flame. This latter 

I / method is call e d 
I ] sweating.” The last 
I proc('ss(^s are those of 
I 1 sohkn'iiig the tube in 
and cleaning up with 
pumice powder. 

Shiall Scoop (Fig. 6). 
— Tinplate or either 
copper or brass may 

be used for this. It is 

interesting to vary the 
sha})ing of the end, 
sliowing that if the end, 

I wlien developed, is 
^ bounded by straight 
lines, the resultant 
scoop wall be curved in. 
elevation, and vice 



Fiq. 6. 
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versa. Once the true shape of the development is secured, the 
making is straightforward. 

The end should be made first. A centre punch dab should 
be made and a firm clean line scribed with the dividers. To ensure 
accurate cutting it is best to go round about in. outside the 
line, and then again right on the line. 

Boys can usually cut more accurately with one side of the 
snips gripped in the vice, using sheet metal ‘‘ clams ” to prevent 
defacement by the teeth cut on the vice jaws. As the pressure 
in cutting is at the end of the free handle it is obvious that the 
under one should be gripped at the end. The edge can be turned 
up with the mallet, using the face of a hammer as a stake. 

Ihis is, however, a tedious job, and a better way is to take a 
piece of square steel (i in. or ^ in.) and to put a deep centre punch 
mark about jV in. more than the radius of the scoop from the 
end. With this as centre and the divider set to the radius of the 
scoop a line is scribed to which the end of the steel is tiled. The 
arris should be removed, and the steel slightly bent so as to clear 
the edge of the scoop end when turned up. 

The pip rai ded by the centre punch mark on the back of the 
sheet metal disc is now placed in the mark on the st(‘el bar, and 
a series of light blows with the mallet, the dibc being turned after 
each, will turn up the edge quickly and succesbfully. 

Cutting the scoop body is the next process, and bending the 
body round any convenient cylinder follows. The body may be 
slipped inside the end while the seam is soldered, and then can 
be taken emt and tapped with a mallet while on the beak of the 
stake, to bring it up truly cylindrical, before replacing and soldering* 
in position. The tube for the handle may be made by drawing. 

Another method is to take a piece of steel the inside diameter 
of the tube, and, laying the metal for the tube acioss the open jaws 
of a vice, tap the steel and the metal into the vice until half way 
in (Fig. 15). The vice must have smooth ja\N5 'fhe simple one 
shown is of wood, and answers capitally for sheet metal work. 
Ihe vice is then tightened up hard, and the edges of the tube 
closed in. The end for the tube is cut large, soldered in place, 
and then trimmed off with a file. 

Soldering the handle on needs care. A neat method is to put 
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a bead of solder inside, flux the scoop end, and then heat, till the 
solder shows outside, with a hot iron, cleaned but not “ tinned/' 
The scoop might rest on a piece ol wood fixed upright in the , 
vice wliile this is being don(\ 

Hero En<^inc (big. 7).— Most of the work in this model has 

been covered point by 



point in previous pro- 
blems. Tinplate is 
quite suitable for the 
boiler, and the corked 
hol(‘, while not essen- 
tial, is advisable to en- 
able the user to empty 
th(' water out com- 
pletcily. 

file points on which 
the engine' turns should 
be carefully made. 
'[ h('y should be as 
ne'arly pe'rfectly conical 
as possil)le, since very 
litth' friction will ])re- 
vemt its working. The 
tubes should hax e their 
out(U' ends closeid, and 
a hole about di. 
drilled close up to the 
end. 'fhe ends have 
tlu'ir edges turned up 
as described in the last 
])roblem, and one 
should have a cork 
hole' drilled, and a 
small tin tube, slightly 
coned, soldered over it. 



Flo. 7. 


The construction of 
the wire stand can be 
seen from the drawing. 





BY J. SCOTT KNIGHT 


133 


It is made of J-in. tinned steel 
wire. 

The variant of this model 
is Barker’s 3Iill 8), which 

diiiers considerably in construc- 
tion. 1 he inner tube harj a 
plain lapped seam, and the 
outer one either a plain or a 
hooked seam. Before rolling; 
into a cylindcT the top (‘d^^e ol 
the outer tube should be foldial 
over for about ^ in. for strength, 
app(\arance, and to ydve an edg(‘ 
which can be safely handU'd. A 
pair of foldin,^ bars, fnad(‘ Iroin 
a pjc'ce of 'I'm. x .1 in stcaT 
b('nt doubh' so that tin; in. 
fac(s lie ch^se togcdla r, is a 
convenient tool to use lu bend 
ing either this edge ()r the ('dges 
for the seam. 

The illustration (Fig. lii) 
shows the method of use. Tlu? 
edg(^s can, of course, be bent with 
th(‘ mallet over any convenient 
block if folding bars are not at 
hand. The bottom should have 
its edge turned up before the 
centre hole is bored, and the 
two holes for the jet tubes should 
be made next, as they can be 
used to keep the metal from 
turning whilst the centrt' hole 
is made with an old centre bit. 

The proper tool for making holes in tinplate is a tinsmith’s 
hollow punch, but the brace and bit will serve. Stulijiiy bits, 
retired from service in woodwork, can be used with little risk of 
breakage ; but it is important that two stout nails or screws, 



liii 


Fig. 8. 
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driven well into a thick piece of wood through the jet holes just 
mentioned, should be used, and that the brace be kept turning 
without hesitation just as the metal is pierced. This method of 
boring leaves an edge a little turned ; in this case an advantage, 
as it is a help in soldering the centre tube in place. 

The top of the centre tube may be a plain disc soldered in 
position and filed close afterwards, or it may have its edge turned 
up. In the latter case the centre pop comes the wrong side for 
the pivot, and should have a tiny drill put through and then a 
bead of solder fixed to make a bearing surface. 

In assembling, the inner tube has its top put on first, and is 
then joined to the bottom. Next the outer tube is soldered to 
the bottom and the stay wires at the top are fixed, every care 
being taken to keep the two tubes concentric. 

The holes in the bottom are prepared for the jet tubes by putting 
a piece of round steel in and forcing it outward to the angle re- 
quired. The pivot is simply a piece of { in. round vSteel, with a 
smooth conical point at the top, and is driven into the base, if 
this is made of wood. A lead base is better, and in this case the 
bottom end of the pivot rod is burred and notched before the 
lead is poured round it. 

Zinc Glass Holder (Fig. 9). — The most important process in 
this problem is riveting. ITie method to be adopted is described 
in Auxiliary Mctakcork, vol. ii., page 159. The problem itself is 
dealt with earlier in tliis article under the heading of “ A Typical 
Lesson.” No. 14 rivets and 20-gauge zinc are the materials. 

Hall Lantern (Fig. 10). — This is another riveting problem. 
The one shown takes a bijou size inverted incandescent burner. 
The angle strips at the corners are made with the help of the 
folding bars, and in this case drilling is safer than punching in a 
boy’s hands. Either a straight fiuted. or a fiat drill is better than 
a twist drill. If a twist drill is used it should be a short one. If 
not it soon will be, for the cuttings from copper are most tenacious. 
This lantern looks best in copper 2 2 -gauge, though sheet steel, 
brightened with coarse emery cloth, is very effective until put 
into use’. 

The domed top is knocked up on a sandbag with a plurfiber's 
mallet with egg-shaped head. An easy alternative is the use of 
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curved strips, which also simplify ventilation. If glass panels 
are desired the strips forming the sides should be left long enough 
to turn over and clip the glass (h'ig. 17). 

C.onvccfion 7 'oy (Fig. ir). — As the power available from con- 
vection ciinxmts is very small every care must b(' takiui to ensure 
free woiking of the j)arts oi this toy. As it is ex])Ohed to heat 
the soldering must be well done, and, when^ ])()ssible, be assisted 

by some other fastening. 
The figure is cut out of sheet 
m(‘fal, tinned plate being 
most suitable. I'he joints 
ar(^ lixed eitluM* with eyelets 
or ri\’ets. The former are 
obtainable at boot repairers, 
and are.ri'ally tubular rivets, 
llu'y aia^ put through the 
hob's and then expanded 
with a ccmtre punch and 
closi'd down with a light 
hammer until tlu' joint is 
without shake but still quite 
free'. 

If ordinary rivets are 
used it is a good })lan to put 
a sluad of ])a])er Ixdw'een the 
two pieces oi metal and then 
to solder th(' rivet into posi- 
tion. 'file paper can then 
be torn away, leaving a free 
joint. Whether riv ets or 
eyelets are used, all “burr” must be cleared from the holes. 

'I h(' feet of llu' tigun' should be curb'd round the wire on which 
it stands, so as to gi\e ample soldering surface. 'Hie crank is the 
only difficult part to mak(\ It is essimtlal that the ware should 
be straight, and that the crank pin should be parallel to the shaft. 
The beiujs at the ends of the crank pin arc made fiibt, making a 
sort of elongated U. and this is put in the \’ice with a piece of 
packing betw'ccn while the two parts of the shaft are bent. 
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The propeller is simply a disc with radial cuts, each seel or 
being twisted through about 35°, with the pliers. 'I he bearings 
are loops in the ware. At the top a ring of wire is S()l(l(ae(l 011 the 
shaft to take its weight and that of the propelha*, or else the 
shaft may be made from a perambulator spoke, which has a hcaul 
reach' formed. The propi‘ll(T is lu^ld by a turn in the wire' and 
by solder. The toy may be made to fix ovc'r a kitcluai gas bunua*, 
whcai it acts as a ceiling protec tor. 3 he materials are tinned 
plate and tinned stend win^ 

Small propelh'rs (»n similar lines may bc' made to indicate tlic' 
upward and dowaiward currents in tlu^ coinc'c tioii box uschI to 
illustrate mine' x cmtilation, cdc. In this cas(‘ thc^x* arc' made' w’ith 
a small liole and rc'volvc' on the' head ol a ])m ]>ass(al through them. 
Anotlua' form of projx'lK'r is s])iral in shajx' 

^Fig. ij). d his is a himiliar ]nece of a]>para(ns. 
but the' iiirllu'r familiarity rc'ac he'd altc'i making it results in any- 
thing but contemjT. The' standard ol ac'c'nracy n'(|uired is high, 
bcu'aiise the' hne'ar expaii'-'ion of tlu! brass rod is only about , in. 

1 he opporUmit \' should be' takc'U to t'xplain llic. dilka'c'uce belwe'e'ii 
accuracy to standard and acaairac'v m rc‘la 1 i\a‘ si/e'. I he' latie'r is, 
of ceiurse, suhiciend here', but it is imjioitant that jiujals should 
grasp the limitations of snc'h a mc'thod ol woiking. I his ])roble'm 
may bc' varied by making the bar w'ith two gaps, one on eithe'r side. 
The rod should pass one' ga]) and not the othe'r, and wilh this the 
modern system of working to limit gauge's can be' e‘X])Iaini (l 

The actual making is simjde, tliough not easy. 1 he* rod is of 
|-in. or r<amd brass, and tlu^ handle of lO-gan t' timu'd ware. 
The ends of the rod are made' slightly convex, 'flu' bar is cd 
I in. X J, in. or in. ste'e'l. d hc' opening is marke-d by seaalie'd 
lines with centre punch dots along at .l-in. intervals. A in 
hcjle is drilled at each corner, and a hack saw cut made deewai to 
the hole, but clear of the line. 

The w'aste is then taken out in one piece by grip])ing tlie bar 
in the vice, just above the line', and cutting with a hamine'r and 
flat chisel (Fig ic)). The action is more that of slK'aiing than 
cutting. The chisel edge should make an angle of al)ouk 15' 
the face of the metal. The long side of the ejpening is trimmed 
and taken down to the line with the file. If the single gap is 
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Fig. 12. 


being made it is easier to fit the rod to the bar, but in the ot‘her 
case the rod should bo finished first. 

For the final finishing of the fitting surfaces a piece of fine 
emery cloth should be used, glued on a wood back ; but previous 
to that all sharp edges should be removed and the flat surfaces 
drawfiled.” In drawfiling the work is fastened down on a flat 
piece of wood with small brads, and the file is held across the 
work and moved along it (Fig. i8). 

Tools. — Metal vices (one to about five boys) ; flat, half round, 
round, triangular, and square files ; small and medium balbpaned 
hammers ; beak iron (a small anvil with a square stem to fit into 
£ hole in the bench) ; cutting pliers, round-nosed pliers ; 8-in. 
and lo-in. tinman’s snips ; rivet sets ; bossing and tinman’s 
mallets, hide mallet ; soldering irons ; hacksaw frame and saws ; 
flat chisels ; centre punches ; drill stock and drills ; folding bars. 

Materials. — Sheet copper and brass of 22-gauge ; zinc 20-gauge ; 
tinned plates ; copper wire iG-gaugc ; tinned wire 16-gauge and ^ in.; 
steel wire J in. ; tool steel and mild steel I in. diameter ; brass 
rod I in. diameter ; mild steel i in. x in.; tinman’s and copper 
rivets ; polder ; emery cloth. 

Cost. — About £5 for twenty boys for equipment. About 2$. 
per boy per annum for materials. 
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The Use of Ordinary Domestic Waste, etc. — For regular class- 
work the equipment suggested above is necessary, but good 
work, from both educational and technical standpoints, can be 
achieved with very little expenditure either for tools or materials. 

The expenditure of teacher's time and energy is correspond- 
ingly increased, and this e.^penditure is justified only when the 
interest of the object to be made is exceptional, or where its pur- 
pose is illustrative and its need immediate. No condition of 
administrative economy can justify the attempt to work con- 
tinuously on these lines with a full class, indeed it is not possible, 
apart from the waste of the two most expensive elements in a 
school — teacher and taught. 

However, speaking of materials, there is much that can be 
done with ordinary domestic waste, lunpty tin canisters furnish 
a supply of tin plate of good quality, tliougli ratheu* thin. Codec 
canisters yield quite a good piece if the bottom is taken off. This 
can often lie done by filing through in one ])lace to get a start, and 
then turning back the clinch with pliers. Such problems as the 
Hero engine and Barker’s mill can of course be made very (piiekly 
from canisters. Lever lids make good bases for small mechanical 
models. The smaller ones can be soldered on a straight wire to 
make wheels. Knitting needles are made of steel sufficiently 
gx)od to serve for scribers, drills, etc Discarded sash fasteners, 
locks, etc., provide small pieces of sheet brass, and a wealth of 
material is found in old gas fittings Incandescent burners provide 
tubing, the by-pass type having a very small tube. Meat skewers 
and hair-pins give a fair range of wire.s, toy soldiers and tea-chest 
linings a supply of lead, and packing cas(‘s give strip iron. Iw 
tools, a good-sized flat iron is a convenient substitute for the 
anvil ; soldering be done with a poker. Milliners’ pliers can be 
found in many homes. Adjustable cycle spanners are useful for 
wire bending at right angles, and bottles and jars serve for bending 
circular curves. 
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Soldering and Brazing (Dawbarn & Ward, lad.). Metalworking Tools and 
Their Uses (Percival Marshall & Co.). Simple Mechanical Working Models 
(Percival Marshall & Co.). 



XXXVIII. REPOUSSE WORK 

By J. W. Wilkinson, A.S.A.M. 

Teachey at the School of A)t, liVs/ liromwirh, aytd at the Barry Siwnner School ; Art 
Mask'} and Medallnt, South Kenauii^ton ; Silver Medallist, and Honours in Gold' 
smith',’, Silvcy',}niths’, Metal Plate IVorh, City and Guilds of London Institute , 
J)i\lnulion in Pefmitssd Work, Mclul Work, etc. Board of Examinations for 
Educational Handwork. 

Educational Value. — The chief claims of repousse work to be 
considered as an educational medium lie la its a]>[)eal to the 
senses of sight and touch, and in its powi^rs of devclo])ing the 
a'Stlu'tic and imaginative faculties, introduced at a suitable 
age, about twc'Ka^ or (hirteen, and taught with reh^rence to the 
ability of the piqhl, it is capable of devel()])ing individuality and 
allows ])lenty of scope for invention and selt-ex])ression. 

The natural desire to create is fostered, and the pleasure in 
executing useful artich's suitably ornamented sustains the interest, 
whilst the motor faculti(‘s are exercised by the various operations 
involved in tool making, prepaiation of the work, and ‘'making 
up” the arlii'les. In the hands of a svmpathetic teacher this 
subject is distinctly educational and formative, besides being 
useful for its own sake. 

Correlation. — Repousse work may be taught as a separate 
subject, in which ca.se the “making up ” would necessitate many 
processes in light metal work, but probably its most e.vtensive 
use would be in connection with courses in metal work, where 
articles iK'cding some form of decoration could be suitably en- 
riclu'd with tool work, tracing, c^r repousse work proper. A 
knowledge of this subject would also be useful to the craftsman 
in wood, who would b(' able to make and decorate the metal fittings, 
thus ('ombining practice in metal work with wood-working and 
extending the scope and interest. 

It is, of course, closely related to drawing and modelling, and 
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as a means of developing the usefulness of these subjects it takes 
an important place among the crafts. As both geometrical draw- 
ing and nature drawing can be utilised in the formation of di'signs, 
the ap])lication (jf studies in the drawing and modelling classc*^ 
to execution in a more permanent medium, has distinct ^ ahie in 
stimulating the pupil to greater eiloii, and affords additional 
drawing ])ractice without the repetition becoming irksome. 

Place in Curriculum.- This subject is of course most suitable tor 
seniors. The small punches which are so largely used throughout 
the work require firm muscular control, and tlu' movements dvc 
slow and confined to a small s])a(a‘. 'I'heretori: young pnj)ils 
should ha\e exercises in simple patt(nn making with various 
punches, and designs with large masses 

In the ])rimary sdiool the work may be introdiicx'd at the age 
of thirtiH'ii (u in coifnt'ction with metal work at tweK'(\ in which 
ca;?(‘ it gives vari('tv, adds interest to mcaiiajiK'al pro('ess(‘s, and 
encourag(‘s initiatiwc In secondary siiiools it would pio\c' a 
most useful hand and eye training medium, and as it is so ciostiy 
allied to drawing and modelling, it naturally takes its jilaco as 
a coinpleimml to thos(‘ tw-o most necessnry subjcads. 

When^ there is in) equi[)menl for wood work or mtTal work, 
rejiousse work forms an (‘Xcellent substitutig if pi'ovision is made 
tqr the technical processes of “ making up.” 1'liis subji'ct has 
now a recognis(xl place in the cnrriiailum of the Art School, and 
is becoming inciwisingly popular Here the (uaft tinds it^ most 
congenial surroundings and is caj)abh‘ of the higlu'st ck'gree of 
finish of detail and varieTy of tn'atment. It may be tak(m as 
a preparatory vocational subject, or for its usefuhu^ss in de\'eloj)ivg 
the ai)pre(:iation of line and mass, surface tn'atnu nt, and tlie 
application of ornament consistent with th(‘ })rocesses, materials, 
and uses of tlie objects mack* (see Plate XXX\f). 

History.— ^Thc history of repoir-.se work as a cralt, extimds 
back to remote ages, the Jew's liavt* left on record tlie use of 
this form of decoration in connection witli \arious sacred vessels 
of the Tabcrnack' and the I emple. Our national museums contain 
examples of ancient metal w’orking of a high dc'gree o( skill, the 
craft being knowni to the Assyrians, l'.gyptians, (jreeks, and Konians. 
Italy produced many fine works during the sixteenth and seven- 
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teenth centuries, the most notable craftsman in artistic metal 
work being Benvenuto Cellini, who lived from 1500 to 1570. In 
modem times the best known work is that from the hands of 
Ladeiiil — i.e. the “ Milton Shield,’' the various divisions of 
which illustrate the poet's “ Paradise Lost.” 

Characteristic Features. — Comparison with other methods of 
decorating metal emphasises the characteristics of repousse work. 
Engraving consists of fine, sharp, incised lines, is suitable only for 
small objects and its beauty lies in the delicately drawn outlines. 
Enamelling relies upon colour effects, whilst repousse work gives 
a surface decoration in which the play of light and shade is the 
most important feature. Soft modelling is most suitable, and 
harsh surfaces should be avoided ; contrast being obtained by the 
outlines, by careful use of mass and detail, and sometimes by 
varying the texture (sec Plate XXXVI.). 

'] he term ” repousse ” is from the French [re, and pousser, 
to push) and means embossed by hammering from behind and 
afterwards finished by chasing. The latter term (chasing) is also 
used to describe the process of modelling the surface of cast metal. 

General Principles. — In this article the object is to show how 
this subject may be treated from an educational point of view, 
either as a self-contained subject, or supplementary to other 
forms of handwork ; at the same time the exercises also form a 
sound basis for the more complete study of the advanced stages 
of this interesting craft. 

The encouragement of individuality should receive attention 
from the earliest exercises, and as this work allows plenty of scope 
for invention, the creative powers of the young pupil should be 
fostered side by side with the development of technical skill. 

In order to reduce as far as possible the call upon Ins ability 
to control a rather diflicult tool, it is advisable that the early 
exercises should consist of arrangements of tool impressions, which 
form a very effective method of decoration ; and, as it is only 
necessary to hold the tool upright, more attention can be given 
to the method of using the hammer, and to the effect of each 
blow. , 

Interest, always a potent factor with the young, is sustained 
by the results so easily and quickly accomplished. There is no 
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need for transferring designs in this stage, as a few geometrical 
guiding lines drawn directly on the metal are all that is required. 

Plate XXIX. illustrates specimens of this method by pupils of 
twelve and thirteen years of age, the geometrical arrangement 
being suggested by the teacher, wliich the pupil carefully draws 
with instruments on paper as a j)reliminary to setting out on 
metal. He makes his own selection of tools after trial upon a 
piece of waste metal, the tools in this case being limited to three 
or four sizes of pearls, ring tools, and tracers. 

Having become familiar with the use of the tool as a punch, 
he will probably be interested in making a tool which he could 
shape to suit his own design in the next exercise ; and will by 
experimenting with various combinations of these tools, become 
almost unconsciously initiated into the rudiments of design, by 
building up units on* a geometrical basis, lie is impressed with 
the simplicity of the methods used, and his mind is free to 
exercise his ingenuity in getting various effects by the ordered 
disposition of line and mass. 

Next would follow the use of the straight and curved tracers, 
in patterns combining these with tool impressions, which would 
be designed with only short straiglit and curved outlines. 

bo far the work has all been done 011 the Ixick of the metal 
and the next exercises would give })ractice in outline tracing on the 
front, the ground being punched with a medium sized pearl to 
.relieve the masses of the ornament. 

It may be interesting to not(i here that at this stage quite 
a good effect may be obtained witliout the use of the pitch block, 
a block of planed birch about two inches thick being used instead, 
and the metal fixed to the surface with oval wire nails. These 
should be placed about one-eighth of an inch away from the edge, 
and at intervals of about one inch. 

The reason that the nails should not be fixed close up to the 
edge is because during the process of tracing the metal stretches, 
and the space allows room for this exjiansion. 

The nails arc bent over on to the surface, of the metal and the 
work should be commenced at the centre and carried towards 
the edges. 

Plate XXX. shows the style of design suited to this method— 
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tli(‘ spaces between the outlines must not be too narrow, the 
forms being kept large and simple. The work has all been done 
from the front cxce[)t the seed, which were executed from the 
back with a pearl tool, the metal being laid upon a pad of lead. 
Although the leaves a})pear in ndief no raising was done on the 
back, the effect being the result of tracing tlie outlines and 
punching the background with a small pearl, which causes the 
juetal 1o pucker u[) in the masses of the design. 

Having introduced the tracer, which should be thoroughly 
mastered betore proceeding with the raisers, etc., there is very 
Viiilv dirficulty experienced in using the tools required in obtaining 
the relied', at least so far as the effort to guide the tool is concerned. 
It is in the selection of the most suitable tool and knowing where 
to direct the blows that the most skill is required. Here it is a 
question of taste and judgment to get the best effect in modelling 
the relief. d'h(‘ succeeding excucises show some of the methods 
of treatment with a description of the various stages. 

d'he d(‘coration of the surface should in no way interfere 
with the utility of the object, which should always have the first 
consideration. Conventional ornament is most suitable. Harsh- 
ness should be avoided, full advantage being taken of the metallic 
lustre when designing the pattern, which should form a contrast 
to the plain surfaces, one acting as a counterfoil to the other. 

The Teaching of Design. — As suggested above, the pupils 
should be encouraged to invent their own designs from the 
commencement, and not merely make a copy, though examples 
of what is required should of course be provided. 

Plate XXIX. illustrates the first step, and a start maybe made 
by allowing the pupil to experiment with two or three repousse 
tools on thin sheet brass. He is shown that by simply arranging 
the tool marks in groups, interesting patterns may be formed, 
giving a variety of effects according to the tools selected, and 
the manner of grouping. 

Having made a few samplers, he may be required to set out a 
simple geometrical shape, and, choosing one of his own patterns, 
use it to form a border. A centre rosette may be made by 
grouping some of the tool marks in a circle, as in the design 
for a plate. No. 8, Plate XXVL 
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The pupil realises at once that it is possible to make endless 
combinations, and he is stimulated to further attempts when he 
finds tliat not only can he manipulate the tool with ease, but 
also that he can obtain pleasing results of a useful character 
in a permanent material, by exercising his own ingenuity. 

The next step would be. to set a problem in the suitable 
application of these units — i.e., a pin-tray might be suggested ; 
the shape, dimensions, and ornament being determined by the 
pupil. This process could of course be extended to the ch’coratioii 
of many other objects such as finger-plates, match-brackets, 
photograph-frames, boxes, etc. 

The idea is now grasp(>d, that, however intricate a pattc^rn 
may be, it is built up of units. Ihit thesi* units must have.' some 
relation to each other, and the following extacises should lead 
to the consideration of spacing, ]m)})<)rtion, and tlu‘ value of a 
plain surface as a relud and contrast to tlu' (ha'oraietl portions. 

A geometrical basis is the most suitable for tlie ornament at 
this stage (see Plate XXXIII.). 

Line, form, and modidling are best taught by reh'rence to nature. 
Studies of plant and animal life olhT rich suggestions, but in the 
transition stage (between exercises composed of tool im])ressions, 
and those of modelled decoration) the patterns may consist of a 
corr;bination of geometrical outlines, and conventional rendcaangs 
of flowers, leaves, etc., as in the lunger Plate (Xo. 4, Plate XXVI.) 
rmd Ash Tray (No. 5, Plate XXV.) (s(H' also Plate XXXIV.). 

As the power of observation grows, and more skill in drawing 
is acquired, the decoration may become more intricate and the 
modelling more refined. • 

The form of the units may changtg but the princi])les of con- 
struction remain the same; thougli attemtion must now also be 
paid to proportioning of details and subordination of the parts to 
the general scheme. The use to wliich the object will be put should 
always receive first consideration, and control both the shape and 
the decoration (see Plates XXXIV., XXXVk, and XXXVI.). 

Typical Exercises. — A Square Mai . — This provides a useful 
introduction to the method of fixing the metal and u^jing the 
hammfer. Prepare the metal by cutting out material rather 
larger than the design, and flattening upon the hard wood block 

III— 10 
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with the iiialhit, taking care that the blows are so directed that 
the jnetal is not bruised. 

It th(j metal is not specially prepared it must now be annealed, 
and (E aned in tlu^ acid bath, and scoured with powdered pumice 
and wat('r, as de.serib(‘d later, or with tine emery cloth and a drop 
or two (jf oil. Wipe olt all trace of^oil, when clean, with a rag or 
cotton waste moistened with tiirj)entine. 

'i’h(‘ metal may now be fixed to the pitch block. This is 
easily done witli a blow-pi})c, a biinseii burner, or a piece of iron 
pipe attaclu'd to a hnigth of flexible tubing may be used, the end 
of the pipe Ixnng slightly flattened to give a spreading flame. This 
is generally th(‘ best arrangement for young pupils, as with this 
flame they are not so liable to burn the pitch when the latter is 
Ix'ing melt('d (se(; Plate XXXI.). 

A\oid overheating, and consequently blistering the pitch. 
Wlum this is melted ov(‘r a surface giving a good margin around 
the plate, waim the nuflal and press it on to the surface of the 
warm pitch, taking can^ not to let it run over the metal. 

Put the block with tlu* iiK'tal in position on oik^ side to cool, 
or, if it is nec'i'ssary to proc('ed with tlie work at once, allow cold 
watc'r to run oveu' it until suriiciently cool. Now proceed to set 
out the design which in this case may be drawn directly on the 
metal with tlu' .scriber and dividers — the geometrical arrangement 
being all that is necessary. 

Select a medium sized pearl and, holding the tool vertically 
strike lightly with the repousse hammer, which should be held 
well-balanced but rather loosely, working only from the wrist 
and giving an tdastic blow. As the tool is moved along care should 
be taken to kec'p to the line, and to have the tool impressions 
as e\'en as possible. Follow up with a larger pearl in the corners 
and cemtre of the sides, and then with a blunt tracer line in the 
small s(|uare in the centre. 

To rt'mox e the metal from the pitch place a small chisel under 
the edge and. with a light tap of the hammer, the metal may be 
easily lorced oft if the pitch is cold This is the best way to 
remove tlu' jnetal and giv(‘s less trouble to clean, but if the 
]dtch has been recently warmed, then the metal docs not readily 
leave the block, and it will be found necessaiy to warm the 



BY J. W. WILKINSON 147 

plate with the blow-pipe and pull the metal off with a pair of 
pliers. 

The metal must now be cleaned by gently warming the 
bunsen flame and wiping with cotton waste soaked in paralVm 
oil. Care must be taken not to burn the })itch on to the nu'tal, 
which would make it inuc'h.morc' diliicult to remove. Tlu' mat 
is now carefully flattened out on the hard- wood block with the 
mallet, cut to size, and the edges tiled (see Plate XXIX.). 

Pen Rest . — This type of model forms a transitional si age 
between patterns composed of tool im])ressions and those which 
involve the use of the tracer in a continuous outline. Tlu' (examples 
in Plate XXIX. illii'-trate what may be done. 

The tracer is used for short straight lines, and curved tracers 
are used as punches to makc‘ up a com])osile curve. This would 
also be a suitable stfige at w'hicli to make a i)unch which ('ould 
afterwards be used in the exerci^e 

Cut a piece about g.I inch<‘S in Uuigth from a rod of cast tool 
steel — wTich can be purchased in (uilier S(]uar(‘, circular, or 
hexagonal section— anneal by h(‘ating to a cherry-red and allow 
it to cc^ol gradually, wdien the steed may Ix' hied to the reciuircd 
shape, hardened by heating as before to a cherry-red and ])lunging 
into w^atcr, and then tempered to pale straw colour, dhe tool 
is^ finished by burnishing upon leathcT with flour emc:ry. After 
the decoration, which is all workcal from the back, i^ completed, 
.the metal is cleaned, trimmed, the* edge-s set out, and th(' corners 
filed round ready for bending. 

This may be done by taking a pair of round-nosed pli(‘rs and 
gripping the metal about a quarter of an imdi fr(j»m each corncu^ 
then bending the metal up sharply, the remainder of the edge 
being turned up by resting the metal u])on the edg(‘ of a block of 
hard wood and striking it over with a mallei I'he corncTs are 
now wwked into shape, either with pliers or by placing in a notch 
or groove filed in the edge of the liench or block of w'ood, and 
hammering it to shape with the ball pcen of the repousse harnim;!'. 

This and the preceding exercise' may be worked in No. 5 
metal gauge (26 Standard Wire (iauge) • 

Ttapoi Stand .' — This exercise is designed to initiate the pupil 
into the use of the tracer, and affords the necessary discipline 
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before proceeding to the use of other tools. Plate XXXI shows 
the con'ect method of holding this tool, the tlurd and fourth 
lingers being pressed hard upon the surface of the metal near the 
end of the tool, the thumb gripping the tool midway between 
the lirst and second linger. 

d'he trac(;r is held firmly in contaot with the metal and slightly 
out of the vertical (leaning away from the worker), so that when 
the tool is struck with the hammer on the near edge of the top, 
the tool not only indents, but also when rapidly struck with a 
succession of light blows, slips along the surface of the metal, 
making a continuous line instead of detached impressions as in 
the ])revious exercise 

Commence at the farthest end of the outline and direct the 
movement of tlie tool towards the worker. If the work is ad- 
justed so that the light falls in front of tlie tool and from the 
rigid there will be no difficulty in following the outline of the 
])attern. The tool should not be pushed, but held in contact 
with the metal and given the proper direction, the blows from 
tlie hammer impelling the tool forward. The thick oval end of 
the handle rests against the palm of tin; hand and the forefinger 
rests upon tlu^ ta])er ])art. the fingers and thumb forming a ful- 
crum must not gri]) the hammer tightly but allow it to swing 
freely. All blows are to be worked from a wrist movement only,- 
(see Plate XXXI.). 

It is im]K)rtant that the correct method of holding and using- 
both hammer and tracer should be acquired at this stage, as the 
successful manipulation of the other tools largely depends upon 
file mastery of the tracer. 

The ground may be either left plain or gone over with a pearl, 
which affords a strong contrast to the plain masses, breaking the 
surface up into tiny hollows which catch the light and give a 
different texture to the metallic lustre. 

I'he pearl is used here rather differently from its use as a 
])iuich in making patterns. Instead of isolated blows the hammer 
is tapped rapidly and the tool moved along vertically, the aim 
being to ‘get a regular even surface but not a mechanical appear- 
ance. A great variety of effects may be obtained by using different 
sized pearls. 
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After cleaning the metal the edges are trimmed with shears 
and file, the corners cut across at 45® to allow for bending the 
edges over for wiring. This may be done by resting the metal 
against the edge of a block of wood and knocking gently over 
with the mallet, when a length of No. 13 S.VV.G. brass wire can be 
placed in the bend and the edges pressed round the wire, using 
a piece of wood as a punch or hammering into a groove in the 
grooving stake. 

This not only adds to the appearance, giving a rounded ('dg(\ 
but also considerably strengthens the panel for use as a tea-pot 
stand. The metal for this exercise should be thicker than that 
used for the two previous models. No. 8 metal gauge l)rass being 
suitable (see Plate XXXI IP). 

Finger Plate , — Practu e in tracing curves is the feature of this 
exercise, and the pattern is designed to give a varied y of curves 
with the lines spaced a fair distance apart, d'hc straight tracer 
is used for the bolder sweeps, curved tracers for the quicker 
curves, and ring tools for the circles. 

The concave side of the line should he towards the hand holding 
the tracer, and the pitch block should be moved around so as 
to bring a fresh series of lines and curves into the posit ir)n occupied 
by those just done. On the curves of small diameter the tool 
should be tilted more on to its cutting point and struck more 
” rapidly than when tracing larger cur\(‘s, but without allowing the 
tool to travel any faster. Wlieii the outline is complete the 
ground should be matted, the metal cleaned and trimmed to size, 
holes drilled or punched to take the screws for fixing, and th(^ 
edges slightly rounded over. Use No. 8 metal gauge brass whi<jh 
is about No. 22 in the Standard Wire (iauge (see Plate XXXTII ). 

It will be necessary in this exercise to transfer the design 
on to the metal. This is done by making a tracing of the drawing, 
which is fixed to the metal with sojne adhesive at the corners 
or held down with a weight, and a sheet of blue transfer paper 
placed between the tracing and the metal ; tlu n with a dull- 
pointed stylus the lines of the pattern are gone over with a lirm 
hand. As the transferred drawing is liabk' to be erased the 
outline is now scratched in with a scriber, to secure the lines in 
case the transfer is rubbed off. 
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Ash Tray.— Copper No. 8 metal gauge would be suitable for 
this model. The outline having been traced on the front, the 
metal is removed from the block, cleaned, and replaced face 
downwards upon the pitch, and whilst this is still warm raise the 
centre boss and the middle of each petal with a large brass raising 
tool, working from the centre and gftting the relief gradually. 

Now go around the outline of the petals wiih a narrow steel 
raising tool, depressing the metal just within the edge of the 
forms which will be easily seen, the lines which have been traced 
from the front showing as a raised line on the back. Hold the 
tool much in the same manner as when tracing, but more per- 
pendicularly, slipping it slowly along by means of the second 
finger, without lifting the tool off the metal. If this is properly 
done the result will be a smooth hollow ; but probably the first 
attempts will look like so many bruises, until the learner gets 
the knack of gliding the tool along in conjunction with rapid 
but even blows from the hammer. 

Of course these liollows will show in relief on the front, and 
when the background is punched over on the front this relief will 
aj)pear still more ])romincnt, as the ground is slightly sunk in 
this process. 'Fliis modelling gives more interest to the forms, 
but only simple raising is aimed at in this exercise, so as to give 
an opportunity to concentrate on the proper method of slipping 
the tool along in sympathy with the hammering. 

To finish the tray first straighten out with mallet, cut to 
size with shears and file up the circulo.r edge, then having struck 
a circle with wing compasses, about half an inch from the edge, 
divide this up into regular divisions about i in. apart. Now take 
a pair of round-nosed pliers and holding as in Plate XXXII. 
[right) at right angles to the circumference and with the tip of 
the pliers resting on the inner circle, bend the edge up slightly 
at each division. 

Repeat this until the edge is raised nearly at right angles to 
the flat surface of the tray, then, holding the tray in the left hand 
as in Plate XXXII. [right] against the edge of the bench, or a block 
of w’ood held in the vice (in wdiich a shallow groove has been filed), 
hammer the metal between each division with the small end of a 
bossing mallet, giving it at tlie same time a slight curve over. 
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Adjust with the pliers, and repeat with the bossing mallet 
until the edge of tlic tray is satisfactory. This method forms a 
very decorative finish to the edge and at the same time consider- 
ably strengthens the tray (sec Plate XXXIII.). 

Match Box Holder . — Made in No. 8 gauge copper this makes 
a very interesting exercise in simple raising and making up by 
riveting, etc. 'I'he outline is traced upon the front as before, 
then the metal is reversed upon the pitch block. Commence 
the larger mass* s with brass raising tools whilst the pitch is warm, 
the smaller masses are sunk with suitable steel raising tools as the 
pitch gets cooler. Ihe larger oval boss may be raised, either by 
using a large boxwood punch upon tlu' soft pitch, or, by resting 
the front upon a leather sand l)ag, the relief may be obtained by 
hammering as in Plate XXXII. (/c//), using wood or brass raising 
tools. • 

The centre of the panel and the plain surface arcaind the 
oval boss may b(‘ lightly hannneiHal over witli a small planishing 
tool whicli gives a ph‘;esint t<‘xture to the surface To do this Ihe 
medal should be remouiiied upon tlu‘ ])itc]i hlnck face ujiwards, 
allowing the [)ilch to S(d' cold beloie cj iniiK iKang to use the 
planisher. the a])pearance would also be improved by going ov(ir 
the outlines again with a tracer 

Punch or drill tlie hok'S for tlu^ rivets, trim and bend tlu^ ('dges 
back, bend the front piece and solder or rivet a ^nrill slri]) of 
metal behind to push up the inatclies when the box is placaal in 
position ; then rivet to the back by burring over the edge of the 
shank of the rivet witli the ])eon of a rividing hammer and 
finish off with a riveting set this is a round steel punch wit^h 
circular hollow at the end to place over the rivet to round it up 
(see Plate XXXIII. ). 

Serviette Riw ^. — This exerci^t' introduces finer ckdail in iho. 
tracing and raising. To find the length of tlu; stii]) of metal 
(No. 8 gauge brass) required, multiply the diameter by three and 
one-seventh, allowing about J in. for the overlap required to 
make the joint. * 

The raising must be very slight and when complete, and the 
edges trimmed and filed, the strip is pressed on the back with the 
cylindrical part of the mallet head, resting the metal face down- 
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wards upon the leather sand-bag. The mallet is rubbed back- 
wards and forwards until the strip takes a curve, when it is further 
worked into shape upon a cylindrical mandril (a piece of hard- 
wood roller, or iron gas pipe held in the vice would do), by tapping 
with the flat face of the mallet. Bring the edges together and 
solder the joint, being careful to see that the parts to be soldered 
are filed or scraped perfectly clean. 

Flux the joint with chloride of zinc, made by putting small 
cuttings of zinc in an earthenware vessel containing hydrochloric 
acid (^pirits of salts). The soldering iron should be nearly, but 
not quite, red hot. Picking up a little tinman’s solder with the 
bit, tack the joint at the two ends, and then draw the iron along 
the seam. Plate XXXII. shows the soldering iron in use. Rinse 
in hot water to get rid of the salts which would corrode the 
metal if left on. Place the ring upon the .mandril and correct 
the shape ; the edges may be turned back at intervals with the 
pliers as shown in top illustration. 

A Plate . — Take No. 8 gauge copper, cut a circle and file up 
the edge. Strike the inner circle with steel compasses and resting 
the disc upon the sand-bag as shown in Plate XXXII. ; beat the 
part to be hollowed with a bossing mallet, working the disc around 
in a circular direction with the left hand. 

The illustration shows the method of commencing the beating 
up of a bowl, the mallet being worked in concentric circles, buff 
the small end of the mallet should be used to start the hollow 
of the plate, which should be begun near the circumference of 
the inner circle. The rim of the plate is occasionally flattened 
as also shown. Use at this stage a flat-faced mallet instead of 
the planishing hammer as shown, which is used later. 

When the required depth is obtained, attention should be 
given to planishing the surface to remove all bruises. The illus- 
trations {right and Icjt) show the method of holding the plate 
against the edge of the bench or a block of wood fixed in the 
vice, using the blocking or hollowing hammer for trueiug the hollow 
part and the flat -faced steel planishing hammer for the rim. 

Large hard-wood punches may be used as a substitute for small 
work on a soft pitch block, finishing the surface with brass raising 
tools. Now anneal the metal, 
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When the rim has been decorated and t\vc meta\ hnahy 
cleaned, the edge may be cither wired by beating up a bead wit\\ 
a steel raising tool, laying the wire in the hollow and hammering 
over the edge ; or by resting the edge upon a strip of brass or 
iron with a V-shaped notch filed on the end, and with a raising 
tool, hammering the metal down into the notch at suitable 
intervals around the edge o*{ the plate (see Plate XX XII 1.). 

Ink Stand. — No. lo gauge copper may be used for this article, 
which gives an opportunity for more advanced modi'lling, and 
in addition to bringing into use a greater variety of raising tools 
on the back, the relief may be furtlu'r enriched by working over 
the front with planishing tools, to correct or emphasise the model- 
ling or to give a variety of t(‘xture. 

Proceed with the modelling by easy stages and do not attempt 
to get the full relief all at onci^ noi all the detail. Remember 
to anneal the metal if necessary, as it becomes hard and liable 
to crack when hammered and stretched. Cut the diagonals of 
the inner square with a chisel, file the (‘dg(‘S and bend to a rigid 
angle, giving the corners a slight scroll with a pair of plieis. SoUUm 
a piece of metal underneath to hold the ink-pot, or fix to wood 
base (see Plate XXXIV.). 

Pipe Rack.—ThQ large ])lain masses are slightly domed upon 
the sand-bag, with the bossing mallei and wooden punches, after 
the tracing and raising are linislK'd then, filling in the sunken 
parts on the back with broken pieces of ])it('h, the mtdal is held 
over a bunsen flame with a pair ol jdicus until the pitch melts and 
flows into and fills up all the hollows level. When this has set, 
it is warmed and pressc'd firmly down upon a warm ])itch block, 
and when cold the work is ready to be finished on the fiont. 

Now go carefully over the outlini^ with a thick blunt tiaccu, 
and wherever the background has been lifted above the level 
by the hammering on the back, this is corrected with the tracei, 
bringing the background to its original level. Instead ol holding 
the tool upright as before, we now lean it over sideways so that 
the flat of the tool rests upon the bai kgroimd. tlie object being 
to force the metal at the edge of tlu‘ relief portions underneath 
the ^)utline, thus giving a crisp tinish Ihe tool must travel along 
continuously as in ordinary tracing. 
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I'here being no longer any need for the original traced outline, 
which served as a guide for raising on the back, we now smooth 
away the marks left by the tracers, using for this purpose a 
planisher. 

Any bruises left by the raising tools are now smoothed out, 
the tool being moved along the direction of growth, thus bringing 
the various bosses and hollows of the relief into more perfect 
harmony without getting it harsh. 

The holes for the pipes can cither be punched out with a 
circular punch on a block of lead, or cut out with a piercing saw. 
'I'hc projecting shelf is riveted to the back. If made in copper it 
may now be bronzed, after thoroughly cleaning, by immersing 
in a hot solution of ammonium sulphide and water, the proportion 
varying with the depth of colour required. Rinse with water, 
dry out in sawdust, and polish with a soft cloth or leather (see 
Plate XXXIV.). 

Equipment. — A good solid bench is, of course, best, but ordinary 
school desks and tables will do. A separate bench for general 
use will be necessary, the top of which should be covered with 
sheet iron on which the stove and kettle for boiling the pitch may 
be kept, also a short length of flexible tube attached to a piece of 
iron pipe fixed to the side, with tap to supply the gas flame for 
wanning the pitch and cleaning the metal (see Plate XXXI.). 

This bench or table will also be used for all the processes of 
attaching the metal to the pitch, removing, and cleaning up. It 
may be made long enough to accommodate a soldering stove, 
a leg vice, a hard- wood block, lead block, sand bag, etc. 

# Stools will be required if ordinary benches are used. 

On the wall beliind, racks may be arranged to hold shears, 
hammers, pliers, files, mallets, and other special tools, and under- 
neath the bench shelves might be fitted to store up the pitch 
blocks. A box or cupboard will be required for storing the smaller 
tools, metal, drawing materials, and finished work. 

To lessen the sound caused by hammering, a canvas bag filled 
with fine silver sand may be u 5 ed under each pitch block, and a 
leather bqg about 8 in. diameter, also filled with sand, wiU be needed 
for resting the metal upon when bossing up with the mallet.* 

The hard-wood block should be about 12 in. square, by 3 
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or 4 in. thick, and, as it will be used for flattening purposes, the 
surface should be planed up. 

Lighting. — It is important that the work should be done in a 
good light, which should come from the right-hand side, for if 
shadows fall across the work in front of the tool, it will be ('xtrtunelv 
difficult to follow the outlines of the drawing. If artificial light 
is used, a movable bracket will be necessary, and should be 
provided with a shade. 

Tools, Appliances and Materials.~Repons-e hammers, head 
about 4 oz. being most suitable weight for general use, with long 
thin lancewood handle having a j^ear shaped end to afford a 
more comfortable grip (see Plate XXXI.). 

One for each pupil will be requin'd. 

One ordinary carpenter’s hammer, ''Warrington” pattc'rn. 
used in making Up, 


riveting, etc. 

One bossing mallet, 
used for bossing and 
flattening on the sand- 
bag and hard - wood 
block. The head is of 
boxwood, the faces be- 
ing slightly rounded and 
the handle made of 
lancewood of p similar 
shape to the repousse 
hammer handle. An 
ordinary plumber’s boss- 
ing mallet (see Plate 
XXXII.) will answer for 
hollowing, but a flat- 
ended mallet will also be 
required for straighten- 
ing out. 

A few sets of chaser’s 
tools, with one set of 
special tools in steel, 
brass, and wood. The 
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steel tools may be made from | in. and in. round and square 
cast tool steel, filed to shape, polished with emery cloth, and 
tem])ered. The brass tools are made from in. brass rod and 
the wood punches from box-wood. 

The chaser’s tools should be a selection of the following 
varieties ; — Tracers, straight and curved, three sizes ; raising 
tools (steel), assorted sizes and shapes; raising tools (brass), 
one set ; raising tools (boxwood or lignum \itrc) one set ; ring, 
pearl, matting, and grounding tools, assorted sizes, one set ; 
scribing point, used in scratcliing in the outlines on metal ; steel 
rule, 12 in., English and Metric; wing compasses, 8 in., and 
spring dividers, 4 in. ; try squares, 6 in. ; pliers, 6 in., flat and 
round-nosed ; shears, 8 in., straight ; files, 3^ in. and 6 in., Hat, 
half-round, etc. ; saw frames and piercing saw blades ; Archi- 
rnedian drill and bits ; tinman’s stake for rfia])ing up the work, 
planishing, etc. ; pair of smith’s tlat tongs, a cold chisel, leg vice, 
soldering iron and stove. 

Blow-pipe, bellows, and gas connections, or flexible tube and 
large bunsen burner. Iron tray with breeze for annealing the 
metal upon. Pitch kettle (gi])sy ])attern or an old saucepan) and 
ladle (see Plate XXXI.). (kis-ring for warming the pitch. Small 
lead vat or pitch-lined wood box tor the sulphuric acid for cleaning 
after annealing. Lead blocks about 4 in. x 5 in. x I in. Small 
blocks of birch wood about 4 in. x 3 in. x 2 in. for turning up the 
edges of trays, etc. Length of iron pipe, about 12 in. long x in. 
in diameter for working up cylindrical shapes. Pilch blocks made 
of red deal about 12 in. x 10 in. x I in. thick, to the edge of which 
thin strips of wood (i.| in. x | in.) may be nailed (see Plate XXXI). 

Brass and co])per Nos. 5, 8, and 10 metal gauge, soft rolled. 
This may be procured specially prepared for repousse work, which 
saves the trouble of annealing and cleaning previous to working 
and also gives a better finished surface. 

The ordinary copper may be prepared by heating to a red 
heat and quenching in a solution of sulphuric acid and water, which 
removes the oxide' ; the work is Hien scoured with powdered pumice,, 
using a hard brush and water, afterward^ swilled with clean water 
and dried in sawdust. This process is repeated whenever the 
metal becomes hard and springy through hammering. 
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The Birmingham Metal Gauge is generally in use for gold and 
silver and also for copper and brass in the art metal trades, the 
equivalents to the above sizes in the Standard Wire Gauge are 
Nos. 26, 24 and 22. 

Copper wire in. x J in. for handles, thumb bits, etc. 

Copper rivets, assorted si7.es. Brass wire and pins, sulphuric 
acid (commercial), used in pitch-lined vat, two parts acid to eight 
of water. Scrubbing brush, pumice powder, cotton waste, 
paraffin oil, emery cloth, turpentine. Tinman’s solder, spirits of 
salts and zinc for the tlux. Drawing materials, tracing paper, 
and carbon transfer paper. 

Preparing the Pitch Block. — Materials required : — 7 lb. of soft 
pitch, 4 lb. of black n^sin, | lb. of tallow and 6 lb. of powdered 
bath brick. White sand or coarse plaster of ]iaris may be used 
in place of the bath* brick if desired. Break up the pitch and 
melt in pitch kettle over slow fire, add the resin and tallow, 
and when all are melted togctluu', gradually add the powdered 
bath brick, constantly stirring with the iron ladle which is also 
used for “ spooning out.” 

Care must be taken not to allow the mixture to come to a 
boil, as it would quickly run over and catch fire. Pour out into 
the pitch blocks to a depth of about one inch and allow to cool 
before using. An iron spatula is useful for levelling the surface 
of the pitch block, it should be warmed and pressed into the 
pitch ; care styould always be taken to see that no lumps or 
hollows are left, otherwise they will cause defects. 

The illustration on Plate XXXI. shows a bench equipped 
with stove, pitch kettle, iron-covered top and sheet iron on walj 
behind the pilot light ; the boy is using the pipe mentioned 
elsewhere, which gives a spreading gas flame for warming the 
pitch block. 

BOOKS FOR REFERENCE 

Dawson, N., Goldsmiths* and Silversmiths Work (Methuen & Co.) ; Pom.en, 
J. H., Gold and Silversmiths* Work (Chaj^inan & Hall) , Jackson, F. G., Metal 
Work (Chapman & Hall) ; Hatton, K. G., Elementary Design (Chapman & 
HaU).^ 



XXXIX. PAPER AND CARDBOARD MODELLING 
FOR JUNIORS 
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Cardboard, etc. ; Lecturer to, and Instructor of, Teachers' Training Classes in 
London, Glamorgan Summer School, etc. ; Lecturer on Principles of Handivork in 
Schools, and 1 echnical Instructor to Teachers in Training at L.C.C. Shoreditch 
Technical Institute. 

AND Miss Lilian E. Brown, B.A. 

National Froebel Union Higher Certificate, etc ; Mistress of Method at the Swansea 
'framing College ; Lecturer to, and Instructor of. Teachers’ Classes under the 
Swansea Education Committee, and at the Glamorgan Summer School; formerly 
Kindergarten Lecturer at the Derby 'Training College 

The Need for Continuity between Infant and Junior Work. — 

Careful gradation of work is essential for the child’s natural 
development. There should be no need to say that the child 
just entered into the Juniors’ classes is the same being as the one 
who has just left the Infants’ classics, and has not vitally changed 
his nature in making the transition ; yet schemes of work 
frequently overlook this fact. The teacher of handwork in the 
Juniors’ classes needs not only special knowledge and ability in 
handwork herself, but also a sympathetic understanding of the 
work that has been done in the Infants’ classes. 

The same underlying principles apply to the woik in both 
stages. The child needs self-expression, and therefore plenty of 
free ” work should be allowed. The child should think, plan, 
and invent for himself, or herself, and not merely work up models 
of another’s conception and design. At the Juniors’ stage the 
object to be made is still tlu'^ main consideration to the child, 
but at the same time he will gradually develop a greater interest 
in the technique — a greater desire for well-made models — and as 
he is at the same time developing in power to concentrate, the 

158 



BV JAMES BOORMAN AND MISS LILIAN E, BROWN 159 

Iwork may gradually be spread over a longer period, and better 
jrwork may be expected. 

f The objects to be reproduced must still be chosen in accord- 
ance with the child’s interests, and it will be noticed that here 
again the change is very gradual. The interests of a child of six 
and of one of ten are widely different, but between the interests of 
seven-year-old and eight-year-old children there is little difference. 
Schemes of work must be adapted to this gradual change. 

Choice of Work. — The child under ten has not yet arrived at 
the stage when he will be interested in doing good work for its 
own sake. The “good work” is only incidental to the main 
puq^ose of producing the giveii objects, and the objects such a 
child desires to make will be toys which will give' ])leasure to 
himself and others, objects useful to himself or to give away as 
presents, and illustrations of other lessons. Paper modelling may 
be used very largely for the latter purpose. 

The lessons of the day, either in geograjdiy, history, literature, 
or arithmetic, will often furnish scope for illustration by nutans 
of paper models ; where this is not the case tlie cliildren should 
make models of the type suggested- -toys or ” usable ” objects. It 
is a mistake at this stage to ask children to make an object which 
cannot be used for some defmit(^ })urpose ; for instance, a model 
set of furniture may be used to furnish a doll’s house, or to 
illustrate some lesson or other; but such a thing as the “knife- 
box,” which figures in so many schemes of paper w'ork, cannot 
well be made small enough to lit in w'itli such furniture, whikn 
if made large enough to hold even small knives, it is not strong 
enough to be practically useful. 

The following are suggt^stions for a few useful articles wliich 
can suitably be made in paper : Ifnvelopes of various sizes for 
various purposes — c.g. large (‘iivi^lopes for holding paper-modid- 
ling materials, envelopes to contain children’s bank-books, etc ; 
Christmas cards (measured, for painting), and envelopes to lit; 
note-paper and envelopes to fit, for school letterAvriting ; note- 
books — pages for notes and coloi**ed cover to fit — useful for con- 
taining lists of words, ^lomework, children’s out-of- school obser- 
vations, nature notes, etc. ; pai)er bags for different jJurposes — 
carrying lunch, holding gardening seeds, etc. ; boxes for holding 
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counters, shells, other apparatus for number lessons, crayons, 
pins, nature specimens, etc. ; pin-trays and tidies of different 
kinds, card cases, book covers, portfolios, etc. ; toys, such as 
kites, windmills, lanterns, trains, etc., as suggested in the Infants’ 
section, but of more difficult construction ; pocket comb cases, 
needlcbooks, cases for shaving paper ; frames for picture postcards, 
and books to contain cards illustrating history, geography, and 
other subjects. 

Procedure in Teaching, and Grading. — The work will at first 
be exactly similar to that done in the Infants’ classes. The same 
kind of paper will be supplied, and the new teacher should at 
first leave the children to work on in their own way, making the 
models for themselves according to the folding methods of the 
Infants’ classes. She will thus get to know the children’s capa- 
bilities, while they themselves will fee} '' at home ” with the work, 
and not think that the handwork of the new department is an 
entirely dilferent thing from what they have done previously. 

The first advance on Infant school work will be in the intro- 
duction of the use of the rule. The paper-modelling lesson alone 
need not be responsible for this. Indeed, at this stage it is, and 
rightly too, often difficult to say whether certain lessons should 
be called arithmetic ” or '' handwork.” The child will already 
have experienced the need for some form of measurement. When 
papering and fitting carpets, mats, blinds, etc., for the Infant school 
doll’s house he had to be careful to make these the right size; 
hence measurement was needed. Probably a piece of string or 
of stick was used at first ; but this prepared for more careful 
work. 

A good introduction to the idea of a unit measurement would 
be to let the children divide an 8-inch strip of paper into eight 
equal parts by folding. This scale can then be used for measuring 
various objects around, such as books, desks, blackboards, etc., 
and in the number lesson shopping games may be played, various 
lengths of materials being bought and sold. These strips may be 
compared with the ordinary ic'inch rule, and the children may 
then make themselves mles in thin cardboard, marking only the 
inches. 

If the teacher prefers proper rules, she should endeavour to 
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get them without the superfluous bit at each end, as this is very 
confusing to children just learning to use the rule. 

1. The first occasion for using a rule in connection with paper- 
modelling may arise while the children are still doing folded 
models. Instead of children receiving a square or oblong piece 
of paper of the required size, they may be asked to cut it from 
a larger sheet. 

2. This almost immediately leads to the difficulty of obtaining 
right angles. Paper is cheap, and children should be allowed to 
experience this difficulty. Their “ squares ’’ will in many cases 
be obviously faulty, and a little comparison with a “ real '' square 
will show that the angles are either too small or too large. The 
folding method of producing a square may be used ; but the 
fold along the diagonal will sometimes be undesirable, and in any 
case an oblong cannqt well be obtained in this manner. 

The children may be allowed to suggest means of gelling the 
corners right, and such primitive means as drawing round the 
corner of a book, or a square tablet of the kindergarten gifts, 
or the cubes of Gift III, may be used before the set square is 
introduced to the children. Having experienced the need of the 
square, the children will be ready to receive it, and will better 
understand how to use it. 

Good practice in the use of rule and set-square can be given 
by letting the children measure, and cut out to exact size, flat 
paper representations of objects such as books, blackboaids, 
pictures, etc. Measurement should deal at first with whole inches, 
lialf and quarter inches being intioduced later, when the need 
arises, and when children are more proficient in measuring. 

Simple objects such as note-books, pocket-books, etc., may now 
be made to given sizes. Objects nxjuiring more “ making up ” 
should at first be treated as in the Infants’ classes. In some 
cases the children will experiment and try to pr{)duce the object 
for themselves. At other times a finished model temporarily 
made up by the teacher, or by an older class, will be taken to 
pieces, and measured by the children, who will then reproduce 
the measurements on their own papers, afterwards cutting and 
making up. * 

3. A further advance in construction will be the use oj /laps 

in— II 
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in making the joints at the corners. The children may be led tc 
discover this, and also how to work up a model from investigation 
of a finished model — effected without unfastenmg i^-in the following 
way. Let them make a small box similar to the one made by 
folding from the sixteernsquare ground form in the Infants’ classes 
(see Figs. 4, 5, and 6). The box may be needed for some school 
purpose such as holding counters, Seeds, crayons, etc., and the 
teacher will suggest dispensing with unnecessary folds. 

d'hc size of the box having been decidc'd on (say, a 2 in. square 
base, and sides i in. deep), the children, with the teacher, wil 
procijed to discuss the size of the paper required. Beginning 
from the base, obtain first the length of tlu^ paper, that is, 2 in 
for the base added to i in. for each of the two sides, making 4 in. 
and next the width, that is 2 in. added to twice i in., giving 4 in 
once more. Therefore a 4 in. square of paj)er will be required. 

'fhe L-in. sides will now be measured and drawn. This leave: 
at eeich corner a i-in. scpiare, ajiparently not needed. One chile 
may be allowed to cut these out and show the result : there i 
nothing with which to fasten the box together at the corners 
Suggestions may now be made by tlu^ children, and the pape 
compared with that used tc make the same box by the folding 
method. They are similar except that in the latter nothing wa 
cut away. This plan, however, makes the sides too thick 
so the children will probably now suggest leaving only a ‘'flap 
to fasten the edges together. The position for these flaps ca 
be worked out on the drawing. They need not 'be measured 0 
first. The children should be alKwved to judge the necessary widtl 
After working up a few models in this way, the children wi 
be able to tackle new objects of simple construction for themselvc: 
The drawings should be worked out on the paper, or on othc 
paper before cutting. More complex models should be taken t 
pieces to examine their construction ; and much work should t 
done from the children’s own ideas and planning. 

4. Simple^ working to scale may be taken by letting childre 
make large objects a half, a quarter, a tenth, etc., of the real siz 
or by letting an inch represent a foot, a yard, etc., always avoiding 
at preseht, measurements involving fractions of the unit^otb 
than halves. 
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5. Other ways of fixing the models may be used, such as the 
use of the slit and flap depicted in the bon-bon box given in 
the Infants’ section (see also Fig. 2), or punching holes to be laced 
and tied (see Fig. 10). Children of nine years and upwards 
may cut out Lin. strips of coloured paper to be pasted and used 
for fixing two edges tc^gether, but this is somewhat tedious work 
and the method should only be used occasionally. 

6. Thicker paper should gradually be introduced, and nine-year- 
old children may have thin cardboard, such, however, as can still 
be cut with scissors. They will find the folding of this a difliculty, 
and when the need arises they may be shown the tise of scoring. 
This consists of cutting half-way through the board on the 
outside of the fold in order to make accurate folding easier. For 
the cutting a small-bladed carton knife may be used. The 
children will need a i)oard, or mill-board, to work on, and a ruler 
with safety edge to prevent* cut lingers. 

Throughout the work children may be allowed to decorate 
models, where suitable, in their own way by drawing, or adding 
ornaments cut out of pa])er. 

Free Work, Group Work, and Correlation with Other Subjects. 

— So far the tcxicliing and grading described have dealt cliiefly 
with the tcclmical and formal sid(' of the work. It must not be 
understood, however, that this is the only, or even tlie chief, 
aspect of the work. As in the Infants’ classes, much free work 
should be allowed, and there should be group-work models illus- 
trating history, geography, and literature lessons, as well as 
single models of objects connected with these subjects. There 
will be more of these than of the other objects mentioned, and 
in this work a basis of graded dihiculty is superscnled by one of 
interest and suitability, so that the work will be largely informal 
and prompted by the interest of the day. 

The connection between Papcr~7nodclling and Arithmetic and 
Geometry has already been sranewhat fully described. The child 
learns incidentally by experience (the ideal method of learning), 
and practically, a great deal about number, about measurement 
of length, and about forms and angles, which, divorced from this 
practical work, would cost much arduous toil, and be worth much 
less as knowledge to the child. 
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The subject of '' area'' that supreme task to the “ old Stan- 
dard IV teacher, is robbed of its difficulty, for already in Standard 
II the children know practically what it means, and a folded 
piece of paper quickly demonstrates the difference between “ four 
square inches,’' and four inches square.’’ Simple questions as 
to surface areas may easily be asked occasionally in the course 
of Standard III work. 

Models for use in the arithmetic lesson can also be made in 
paper. For example a set of measures of capacity may be very 
useful. A box made, say, on a 4-in. square base may be made 
any depth greater than is judged necessary to hold the contents 
of a standard pint measure. The contents of this measure (bran, 
sawdust, etc.) will be poured into the model, which will then be 
cut off to the proper level. 

Other measures may then be made doqble, or half this size 
as the case may be. These will be useful for the “ shopping ” 
number lessons, and it will interest children to note the different 
weights of the same volume of different materials. 

Paper Modelling and Geography . — Very interesting work can 
be done in making grouj) models to illustrate geography lessons. 
This supplies a “purpose'” for the handwork, and adds interest 
to the geography, beside^s being admirable social training for 
the children. Home geography, and stories dealing with the 
social side of life in other lands lend themselves equally well to 
illustrations of this kind. 

Group models showing rooms and furniture in’ the school and 
the home ; models of a town street, a village, the beach at a 
seaside resort, a country fair or wake, and a farmyard all offer 
much scope for observation and ingenuity. A model of a shop, 
such as a furniture shop or general store, is full of possibilities, 
and would furnish useful and interesting apparatus for the number 
lesson. 

Going farther afield, models of scenes in other lands — such 
as a Japanesc'sccne showing houses, temples, pagodas, jinrickshas, 
screens, lanterns, fans, and other objects, suggested as the 
work develops — are attractive and valuable, in making knowledge 
more reaf. Other scenes offer equal scope — e.g. a Breton Mjirket 
Square, an Eastern Market, a Dutch Scene, an Alpine View, 
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are a few suggestions which an ingenious teacher and class will 
easily develop. 

History and Literature may be illustrated in the same way. 
In connection with history, old types of buildings, furniture, 
and appliances, may be reproduced. Many stories will suggest 
illustrations by means of ' co-operative paper modelling, and 
history and geography together will be illustrated by the repro- 
duction of local objects of historic interest, such as village stocks, 
old buildings, and curios from local museums. Ancient and 
modem methods of travel would suggest a very interesting course 
of models. 

Poems and stories may be illustrated, and the village street 
of Hamelin, the house of Hiawatha, th(‘ bed-room scene from 
“Water-Babies “ are only a few suggestions. Bible stories, to be 
madl? real, also demand sofnc concrete illustrations, and models 
of the Tabernach', the 1 emple, Eastern liouses, city walls, tents, 
tombs, shcepfolds, assist considerably in supplying this need. 

In conducting lessons of the above type the methods suggested 
in the Infants’ section should be continiK'd. dh(^ suggestions 
should come from the childnni. In the cas(^ of ngu'oductions of 
local scenes, their own observations uill be tin* basis of the work. 
In the case of more remote subjects des(‘nptive accounts will 
be given by the teacher, together with plentiful illustrations by 
means of pictures and conende models where possible. 

Childrei| ami teacher together will allot the work in the case 
of group models. In some cases the whole class may make each 
separate object add only the bi'st will i)e used ; but in other 
cases it is not necessary for every child lo make a given objeef, 
so that different childrcui .should be working as a rule on different 
parts of the whole thing. 

The children should work independently, planning out their 
method of work from their own observation, and from pictures 
and models supplied. The teacher should guard against dic- 
tating and prescribing special methods of work. At the same 
time she herself must be expert j she should never — except by 
way of pure experiment,' and that ver}^ seldom — ask the children 
to make an object with which she has not previously experimented 
herself. If necessary she can then come to the children’s assist- 
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ance at difficult points and suggest improved methods of work. 
This must be done with discretion, but when children are really 
interested they will welcome a little help, and will gradually 
improve both in ideas, and in work. 

Towards the latter part of this period, and, with a few of the 
more clever children, even earlier, it will be advisable to allow 
the use of the carton knife and straight-edge in addition to the 
scissors, already introduced. As, even at this early stage, the 
cultivation of right methods of using tools must be the aim, it 
will be well, perhaps, to deal with some of the more simple opera- 
tions, and the considerations which determine the correct use of 
certain tools. This may be of advantage to teachers not very 
familiar with the work. It is not suggested that it is necessary 
or advisable, always, for a teacher to give the reasons to a child. 
It is very necessary, however, that tlut teachers themselves should 
appreciate their importance, and that they should realise that 
there are good grounds for adopting certain methods and dis- 
carding others. 

Measuring. — The first operation essential to good work is ac- 
curate measuring. This should be taught quite early, and good 
methodical habits inculcated. In using an ordinary rule it is abso- 
lutely necessary that the eye should be brought right over the mark 
corresponding to the measurement which is to be made, if the 
pencil dot indicating position is to be accurately placed. If 
several measurements are to be made in one line, the riddition of 
the quantities sliould be made mentally, aijd all the positions 
marked before the rule is moved from the inmijil position. 

* Use of Scissors. — The proper handling of scissors may well be 
considered next. It is quite astonishing how few teachers have 
even considered whether there is not a way of holding and using 
scissors better than any other, and calculated to secure the best 
results, and why the result should be so much better in some 
cases than in others. In the first place, as a general rule, the right 
elbow should be pressed somewliat firmly against the side of the 
body, and the hand should remain in one position, with the blades 
of the scissors in a vertical plane, always pointing directly jiway 
from the body, while the work is moved to the scissors, not the 
scissors to the work. The eye should be in the same plane as the 
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scissor blades, so that the person making the cut can see if the 
cutting edges are keeping in the same position relative to the line. 
This cannot be done if the scissor blades are somclimes working 
in one plane and at other times at some angle with it. Again, 
it should be remembered that, as the fingers exert their ]iower 
always at the same distance from the fulcrum, which is in this case 
the rivet, the force applied to the jxiper will vary invmsely as the 
distance from the fulcrum, of the jilace of actual cutting. Thus 
the operation is much easier if the material is brought well into 
the angle between the blades, and these are well open (see I’late 
XXXVlll.). More complete control, as a consecjnence of more 
economical expenditure of power, is a further result. 

Cieasing. — The next process to know is that of creasing. 
This consists in compressing the material along a line to reduce 
the thickness, thus making bending an easier matter to arcom])lish 
with certainty and precision. The operation is ])<'rformed with 
a bone folder moved along the edge' of a rule or straight-edge 
adjusted to position, as in drawing a line with a pi'iicil (see hig. ^). 
The edge of the folder must be sharp, and (juiti' smooth and 
polished. Any roughness will tend to tear the material, while 
it is only intended to compress it, forming a narrow groove. After 
two or three strokes, the folder is placed under the ]>a]ier, on which 
pressure is still maintained by the rule, and the paper is jm-ssed up 
against the firmly held rule (hig. 27, PI. XXlll., ]). ipo, Vol. i). 
The rule lyav^then be removed, and the i)ai)er folded rig.hl over 
and rubbea flat. This method will give a decided creasi-, without 
risk of cracking op‘"hreaking, even with material as stout as thin 

carton, * • 

Pasting a Flange. — Another operation is that of jiasting a 
flange. As soon as any pasting or gluing is to be done, tin' iiei'd 
of waste ])aper und('r the model to prevent adhesive reaching the 
desk or table will become apparent. Old ncwsjiapers will be 
found most useful for this, 'fhey can usually be^had in plenty, 
and can be folded iqi, and put away, as soon as the surface becomes 
sticky. Even apart from this, ft is an excellent jilan always to 
work with the table covered wi(jh paper. It keeps the model, as 
welf as the table, much cleaner. If a flange is to be pasted, the 
model should be laid on clean paper and covered with ne.wsi)ai)er, 
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leaving only the part to be pasted exposed to view. The paper 
may now be held down by the lingers, and the paste rubbed well 
into the flange. This rubbing is quite necessary if a good joint 
is to be made. Mere laying on will not serve well. A film of air 
will often cover the flange surface to such a degree that, if not 
rubbed, the flange will curl away from the paste, and not adhere 
at all. After pasting, the flange should be folded over into posi- 
tion, and held down for some minutes, either by putting the model 
under a drawing-board or a cutting-board, or by holding with the 
fingers or by clips. Clips and fingers are more satisfactory in 
holding a paper or carton flange if supplemented by two pieces 
of card to distribute the pressure. The reason for this is easily 
followed when it is remembered that damping a piece of paper 
or card will cause it to expand, and when notice is taken of the 
fact that one side of the paper has been damped by the paste, 
while the other has not. 

The brush used should not be large or soft. One of the size 
usually supplied with gloy bottles, and of the same degree of stiff- 
ness is suitable. A flat brush, however, is more handy than a 
round one, as it permits a narrow strip of paste to be laid by turning 
the brush edgewise. 

Cutting with the Knife and Straight-edge. — The next operation 
may be that of cutting with a knife and straight-edge. The knife 
to be used with carton by little children should be either one of 
the several carton knives sold at less than a penny, and consisting 
of a small blade in a round handle, or the “ Bevis salcty knife. 
In either case the blade should not be allowed ^project from the 
handle more than a quarter of an inch. This will do much to 
prevent the children cutting themselves, and even if they do cut 
themselves the cut can hardly be a very serious matter. These 
knives should, however, be inspected by the teacher before giving 
them out, in order to see that the blade projects the proper distance, 
and is quite firm in the handle. For older children the “ London 
or “ Leipsic ” pattern, with a finger guard, is suitable, but the 
guard is usually placed too far <rom the point, and thus much 
power in cutting is lost, — a seriou^ considei;ation with weak fingers. 
The presenfe of the guard is a reminder to children that the cutting 
edge is on the opposite side, and they are thus less likely to try 
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to cut with the back of the knife, and press their fingers on the 
cutting edge. This mishap is quite likely to occur when cliildren 
are intent on their work. In fact, the more intent they are, the 
more frequently it seems to happen. For more advanced work, 
however, the projection of the guard is decidedly an obstruction. 
It entirel}^ prevents bevelling and splicing being done with the 
knife. In actual practice no better tool can be used than an old 
cheese-knife ground down to the required shape. 

The straight-edge should be of metal, and for children should 
have a rib, or a groove, to j)rotect the lingers from being cut, 
should the knife catch in the edge and run up on to the top. 

The several forms of safet}^ straight-edges all have their advan- 
tages and disadvantages. The Non-slip ” safety straight-edge is 
cheap, grips the paper well at the edge, and is light in weight. 
Also^ number will pack into a small space. It is divided on the 
edges, for measuring, and has an upiight as well as a sloping edge. 
The steel, however, from w'hich it is made, is not hard enough to 
resist wear for long, and the cuts that give the marks for measuring 
detract somewhat from the truth of the edge. Those of cast iron 
are hea\y, and, unless accurately planed on the face and (idge, 
do not grip the paper so well. Thev easily bn^ak, if dropjxKl, but 
otherwise wear well. Pieces of steel about i in by ,' 5 ', 
with a true square edge, and a fence or guard screw(‘d on the 
top are undoubtedly the most effective rules for accurate work, 
but are heavy and costly. A piece of hard wood about 2 in. wide 
and i in t^iick will scr\T at a pinch, but children will almost 
certainly cut their Nhgers through the knife cutting into tin? edge 
of the rule, and running up ihr slope. * 

Cutting Slabs. — The materials uscxl for cutting on are various. 
Probably, that which secures th(‘ hiucst finish is a ])icce of })late- 
glass. This is out of the question for ordinary childnm. A ])iece 
of lime-wood about 15 in. long, <) in wide, and i in. tliick, ])laned 
to a true surface, i)robably comes next. Other suitabh* woods 
are kauri pine, birch, beech, — in fact, any hard wood of even 
texture, and without strong gra/n to bias the din^ction of the 
knife. Zinc plates arc citen used] but the surface cuts u]) rough, 
and the knife needs frequent sharpening. Hard mill-boards are 
good, and, if carefully used, will last for some time. The softer 
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boards, however, are almost useless, as they are easily cut deeply, 
and pieces conic out from between the cuts, leaving a very un- 
even and useless surface. 

Half Cutting or Scoring.— Half cutting or scoring is the process 
of making a cut only half-way through the material. It requires 
some care, a sharp knife, and a little -practice and judgment. An 
important dilference between this and creating must be noticed. 
In creasing for a fold, the material is folded towards that side on 
whicli the crease is made ; wliile in scoring, the folding must be 
away from the cut side. Comparison with a door, or with a pair 
of thick cards joined by a piece of cloth on one side to form a tight 
joint, will be a good way of showing the reason for this, and, once 
clearly understood, mistakes will not be frequent. This half 
cutting is a method of making a corner of a box or tray in thin card 
or carton, and it reduces the strengtluof the material by onc-Jialf, 
If strengtli is required, it can be obtained by binding with cloth 
strips, after bending to the form required. The method can be 
used, in forming flanges for joining, when the matiTial is thin and 
the flange can be hidden, or will not be too unsightly. In some 
cases an advantage is obtained by splitting the flange, and removing 
a layer ('qiial in thickness to the d(‘pth of the cut, but in every 
such case the flange should be bent to its ultimate position before 
s])litting, as otherwise a difficulty may be experienced in getting 
it to bend at the precise position required. 

Some Models . — Serviette Ring in Stiff Paper (Figs, i and 2). — 
This provides an easy exercise in measuring. The fmng is done 
by means of a slit and flanges. 'Fhe size dkpaper required is 
8 # in. b}^ 2 in. To cut the slit and flanges fold tire top and bottom 
edges lightly together without creasing, and cut, judging the 
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distance, at one end half-way across 
from the folded edge, at the other 
end half-way across Irom the loose 
edges. To fasten, turn the ilanges 
over towards the centre without 
creasing, insert in the slit at the 
opposite end, and open out (Fig. 2). 

A Seat (Fig. 3).- This model 
should be made of such a size that 
it may be associated with oth(‘r 
objects of a like kind It intro- 
duces the method of fastening by 
means of paper-fasteiKTs. Num- 
ber “O” size will be found suitable. A hok' sliould be mad(‘ 
firsthand the fastencf instated, then th(' inodol should ht' stood 
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up on end, and the fastener spread and pressed out flat, either with 
the 1)one folder, or the point of the scissors. 

Box or Tray (Figs. 4, 5, 6) with 2-in. square base and i-in. 

dec]) sides, made folding method, 
or by a more advanced method. 
In Eigr 5 the depth of the sides is 
obtained by dividing the whole 
sheet into four parts each way by 
folding. The whole of the paper 
is used. By the method shown by 
Fig. 6 the base is drawn out first. 
Then sides i in. deep are added, and lastly flaps for joining the 
edges together. They can at first be “ judged ” until children 
are prolicient in measuring. The shaded part is waste. N.B.— 
In this case the children would no-t necessarily have a 4-in. 
square to begin with. 

FiQ C) 


- - ->j 

A Lantern jar Christmas Decorations (Figs. 7 and 8). — This is 
a good (‘xorcisc in measuring of half'inr.lu‘s. The model should 
be made in brightly coloured paper, and it may be made any 
size. The one illustrated is cai'. out of paper 8 in. by 10 in. 
Down the jength of the paper nlle lines I in. apart. Rule lines 
across the paper i.l in. from the top and bottom edges. Fold 
the top to the bottom, and cut down the vertical lines as far 
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means of lacing. Draw as in diagram. To make up turn two 
halves of the bottom line upwards along the middle vertical line. 
Prick or punch holes and lace with cord, silk, raffia, or ribbon. 

A Large Envelope (Fig. 
ii)-~madc in brown paper 
—to hold children’s paper- « 
modelling apparatus. This 
is a very simple form 
which children could easily 
invent for themselves. 
Fold up A over B. Turn 
over the two side flaps. 
Ikdore fixing, the children 
may be led to see the ad- 
vantage of hollowing out 
the ‘bottom line of A, and 
of sloping off the top and 
bottom ( dges of the two 
side Haps to make the 
w’ork less clumsy. The 
children may now plan 
out dilfercnt forms of en- 
velopes, cutting note- 
paper to fit. 'I'hesc can 
be used for school letter- 
writing. 

A Bag (Fig. 12) for 
childrim's lunch. Measure 
^s in the diagram. Fold along the dotted lines. The whole of 
the I- in. strip A is folded back to strengthen the top of the bag for 
threading the cord, 'the folding of the base is somewdiat difficult. 
Children may examine an old flour or grocer’s bag before doing 
this. Directions ; Fold C backwards on to C', producing fold 
as in Fig. 12 \a). P'old 1 ) backwards on to 1 )', pix)dncing folds 
as in h'ig. 12 {b). Proceed in the same way at the other end. 

If this is thought too difficult, chi dren may cut lines C, D, E, F, and 
paste enclosed portions under ^he base of the bag. The whole 
stiip B is pasted over on to B'. Add handles of cord. 
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Fig 11. 
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Fig 12(a) 



r, 2 12(b) 


A Boat or Punt (Fig. 13''. — Tiiis will ,t;ive in an iiilrresling 
manii(‘r the use of ilan^es in a slightly inon^ adwaneed form. I he 
seats Will increase' the coiiijilexity of the model, and they may be 
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left out without detriment, if it is desired to obtain a more simple 
example. 

A Chair, a Sofa, a Table, and a Bedstead (Figs. 14, 15, 16, 17).— 
These arc examples of furniture for a doll's house. They gradually 
increase in difficulty of execution and complexity of construc- 
tion. They will give opportunities for the children to express 
their ideas as to suitable shapes for the backs, sides, rails, and ends. 

Tools Used in the Work. — The Scissors are the first tools that 
come into use for cutting, and are too well known to need illus- 
tration. A suitable length is about 4J in. They should have 
round points, these being safer for children to use. 

Bone Folders (Figs. 18, 19, 20) may be had in several shapes 
and sizes. Three of them are shown. The point needs to be quite 
sharp and smooth. It is an advantage to have the other end with 
a square section. It is then more useful, as it provides a rather 
larger surface for pressure on a flange or paper edge. 

Carton Knives. — Three forms of carton knife are shown (Figs. 21, 
22, 23). Each form has advantages, but the simplest is that shown 
at Fig. 23. The blade is simply a flat piece of steel, sharpened to 
a lancet point on both sides and both edges. The advantages 
arc that it does not make any difference which side of the blade 
is placed against the straight-edge, for both are alike and work 
equally well ; while for free cutting the symmetrical form of the 
point prevents bias in cither direction. 

Card Knives. — The first of these shown — the Leipsic knife (Fig. 
24) — is simply a flat piece of steel with a piece of wood to form the 
handle, roughly shaped and riveted to the blade. The next two 
(Figs. 25 and 26) are luiglish made, the latter of them having the 
addition of a rest for the finger. The “ Bevis " knife (Fig. 27) 
is intended for young children. It has the advantage of a blade 
that is adjustable for the purpose of regulating the projection of 
the point from the handle. 

The direction of the blade is known by the feel of the handle, 
and the finger j-est is almost vertically over the cutting point, giving 
much more power in cutting than when the rest is farther back. 

Spring cups. — It is often coi^.venicnt to hold flanges of card or * 
carton together for several minutes without movement, to ^llow 
Uie paste or glue to partially set. Tliis is tiring for young fingers. 
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and also causes a loss of time. The two forms of dip (Fi^s. jS and 29) 
shown are both cheap and effective. The former is of iiu'lal, while 
the latter is really a clothes line pei;. It is made (T wood with a 
wire spring. Ihc retail price is from threepence a dozen upwards. 

Holing Tools. — Holes of regular form are very fretjuently 
desirable in models, for the insertion of cords, or for fastening ])arts 
together with eyelets. Plain round saddler’s imnches are eilective 
and cheap. They can be had m several sizes from } in. diameter 
upwards. A cheap form of punch pliers with one cutter is shown 
at Fig. 30. 

This cutter may be unscrewed, and changed for otluus of 
different sizes. An eyeletting tool is illustrated at Fig. 31. It is 
necessary that the dies screwed to the jaws, and the eyekds used, 
should correspond as regards size. The die with the jioiiit is tlu' 
one for spreading and flattening the (‘yelet, while the other forms 
the rest for the pre\ i(Uisly prepared side. Another form of punch 
(Fig. 32) is differmit in ])rinciple. i'he slojiing face of tlu' dii‘ gives 
a “ .scissor ” cut in making tlu‘ lade, 'fins makes th(^ w'ork easier, 
and the holes are more cleanly finished, d'he juinch (Idg. 33) 
has a revolving head which carri('s four different sizes of cutters. 
It is handy, but is more costly. It is usually provided with a lop gu* 
and stronger handle than the other forms, and this gives jiropor- 
tionally greater powiT in ( utting. 

Siraiglit-cdgcs.— The flat ‘-U^el straight edge (log. 3.1), the be- 
velled straight-edge (Fig. 35), the safety straight- edg(; of l ast iron 
(Fig. 36), tfic ‘‘ Non-slip'' safety rule (log. 37), and tlu* armoured 
wood rule (Fig. 38), are thos(‘ most commonly used in the work. 
They need no further description here. 

BOOKS FOR REFERENCE 

M. SvvANNELC, Piiper ModelUn^ (Philips) ; ]i T.. Kohisson, Piipcr Miukllinw 
(Sisson & Parker); L. L PrAisiia), IlandiVurk and Us Place in harly hducaiion 
(O.xford Univeroty Press), J.d. J. S. Lay, Ihc I caiher's Liouk of ('.uiwtriuiivc 
Work (Macmillan). 



XL. TIMBER IN SCHOOL HANDWORK 

By John Hudson-Davius 

1 eachi’Y of Handwork ; Lecturer and Instructor to Teachers’ Classes, Bucks Educa- 
lion Coinhuttee, London, and the Summer School, University College of Wales, Aher- 
y'^twxlh , Lxaininer to the Board of Examinations for Educational Handwork, and to 
the ('entral llV/s/t Board ; Consulliiu' Expert on 7 rces and Timber to Cassell & Co.’s 
Pul/lications ; A uthorof " 7 imhcr Maps ” ; Bellow of the Royal Horticultural Society. 

Dryness of Timber Essential. — Timber of every kind that is rc- 
([uired for use in school handwork should be well seasoned and 
dry. If the wood is taken diiect from a stack in a timber yard, 
or even from a covered yard shed, it is not fit to be put into im- 
mediate use. The fact that it may have been in stock for a long 
time, and is therefore well seasoned, does not alter matters much ; 
it must also be dry. The average dampness of the English climate 
is such that yard-stored timber— however long it may have been 
kept — still contains from lo to 20 per cent, of moisture. RtTore 
timber can be regarded as “ dry ” and fit for use, its moisture- 
content should be as low as 6 per cent, to 9 per cent. This con- 
dition can only be achieved by storing the material in well-pro- 
tected and dry buildings. The nearer such buildings approximate 
to the conditions found in an ordinary schoolroom or dwelling- 
house the more satisfactory and reliable is the timber when put 
into use. Timber merchants describe such carefully stored timber 
as being “ bone dry.'’ 

Timber that is not dry gives much trouble in use. It warps 
and shrinks, and alters both in form and size. This is a result 
of loss of mgisture. A board that is 12 in. wide when cut from 
a wet or green log, will, on average, shrink to be less than iii in. 
wide before it has attained the degree of drvness that would 
make itvimmune from further^ shrinkage in an ordinary living- 
room, in which condition alone it is fit for use in school hanefwork. 
Stages in Seasoning Timber. — Wood that is fresh from a 
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newlyTelled tree contains 25 to 30 per cent, of moisture, the 
greater part of which, as stated above, must be dried out before 
the wood can be used with safety. The usual i)laii is to allow 
logs to remain for a year in an open yard. They are then sawn 
into planks. The planks are stacked in loose but ordt'ily arrange- 
ment for another year. They are next sawn into boards, as may 
be required, and the boards are stacked with gri^at care and 
orderliness, as shown in the photograph. After a few months’ 
storage of this kind they should be moved into a dry building 
for the final stage of drying. On the other hand, they are fre- 
quently sold from stacks in a yard, the buyer being usually aware 
that the drying process is not comiiKde at that stage (Plate' XL.). 

A vast amount of board and j^lank timbi'r is now dried in 
“ timber-drying kilns.” The wood is placed in closed rooms 
through which a current of hot air, from 100'' to 200'' F., is made to 
circulate. It is stacked carefully to ])revent war])ing while the 
quick dr3dng proceeds. In this way it is ])ossil)le to dry boards 
I in. in thickness, and cut straight from W(T logs, in h'ss than 
three days. Thick planks take longer to drv, and all thick 
material is liable to crack and split badly under this tri'atinmit. 



Fig. I, — CouNTER\CTlNG A.VD Providing fou IlYGROsropicii»v in Wood. 

A. By cutting .i wide board into narrow strip-, and gluing thf’sc together ag >111 with alter- 
nate strips reversed tlic bijard is rnadt* ^tabhj^^ind Hat. 

B. Methods of attacdnng orosg ledges to secuic llatncss and to give .strength 

C Showing the grooved framing commonly used in doors, etc liy this artrangement the 
widecentre panel is allowed some “ play ’ or freedom in responding to the changes in the dry- 
ness of the atmosphere. 
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Counteracting the Hygroscopic Qualities of Wood. — The dry- 
ness of wood maintains an intimate relationship to dryness of 
the atmosphere that surrounds it. However long or thoroughly 
wood may be dried, it never loses the faculty of taking up mois- 
ture, and swelling, when placed in a damp situation ; and of 
giving moisture up to the air, and shrinking, when placed in a 
drier position, lliat is why doors, windows, gates, etc., that 
open and sliut freely in the summer-time, become fixed or tight to 
o])en in the damp months of winter. 

In general, wide pieces of wood must be framed, or cross ledged, 
as shown in the illustrations, in order to restrain any inclinations 
to warp, and to provide room for expansion, etc. (see Ing. i). 

One of the incidental values of painting, polishing, and varn- 
ishing wood is that, in consequence of the moisture-proof coat 
that is thus provided, the wood is^ made more reliable and 
stable. 

Kinds of Wood Suitable for School Handwork. — In the main, 
the softer timbers alone have qualities that make them generally 
useful for school handwork. The requisite qualities are : the 
wood should be easy to plane, bore, and chisel ; it should not 
readily split when nails, etc., are being driven into it ; it should 
admit of being easily attached to itself or to other materials with 
glue ; and it should cause the minimum of trouble in storage and 
economical utilisation. 

Not less than three-fourths of all the wood used in handwork 
is of the “ soft-wood type. American whitewoo'd, yellow deal, 
Canadian pine, white deal or spruce, kauri pine, red cypress, and 
S{itin walnut are those most in use. 

A typical list showing the amount, cost, and character of the 
wood-material used at an ordinary handicraft woodwork centre is 
given on the next page. The material shown gives every normal 
scope in the variety of work that may be taken. It applies to a 
centre wdiere ten lessons per week are given, each lesson of two 
and a half hoifis’ duration. Sixteen scholars of twelve and a half 
years average age attend per Icjson. The supply is intended to 
cover a school year of forty-four weeks. 

The Fbrm of Recpiisitioii set out below (without the pfices) 
is supplied to timber merchants, with an invitation that an esti- 
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mate for the supply of the amounts of material shown may be 
forwarded by a stated date. 

Copy of Timber Requisition 

N R - — Timber supplied on this requisition must be of the 
very best quality and boi\e dry. Boards must be flat, ehs-ir of 
all sapwood on one side, and free from shakes and large knots, 
The material must be delivered free of charge at (scliool 

address), on or before (dat<'). 
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The following notes upon Wiv. general cjimlities of thtisc woods, 
and the specific purpose to which each is put in school handwork, 
will probably be found helpful to the inexperienced. 

I. American Whiieivood {Liriodendron tulipifera, L.). — The most 
extensively used wood in school handwork. The wood is light, 
easy to work, clean-looking and even-textured, and it may be 
stained, stencilled upon, painted, or polished with oxcellent re- 
sults. It is largely used for all kinds of domestic articles and 
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fitments, for toy making, simple scientific and mechanical appara- 
tus, and all other forms of model construction. 

The best material is light yellow in colour. Heavy, dark- 
coloured wood should be avoided ; it is often tough, curly in 
grain, and difficult for children to manage. The wood is shipped 
from Philadelphia and other North American ports under the 
name of Yellow Poplar.” In England it is frequently— but 
wrongly — called “ Basswood.” The material is fast rising in 
price. At present boards i in. in thickness and 8 in. to 14 in. 
wide border on ^d. per square foot. 

2. Satin Walnut (Liquidamher styraciflua, L.). — This wood is 
also very much used in all kinds of schools. It has practically 
all the good working qualities of American whitewood, but is 
firmer in texture, and a slightly harder wood. It is a capital 
wood to plaiK', saw, and chisel ; while for work across the grain, 
as in wood carv ing ond wood turning, no wood of equal cheapness 
can be found to yield such excellent results. 

Idle best material is ruddy-brown in colour, without much 
streakiness of figure. Light-coloured wood with figure is usually 
rather tough to jilane, etc. Its great drawback, unfortunately, 
is the excessive tendency it has to warp and twist. As a strip- 
wood for light woodwork, satin walnut is found to answer better 
than almost any other wood. Great care must, however, be 
taken to see that only thoroughly dried wood is used for this 
purpose, and that the bundles are stored in such a manner that 
tlie wood will not be strained into a twisted condition while in the 
bundle. 

3. Yellow Deal {Pinus sylvestris, L.). — Common Baltic red- 
wbod or yellow deal is also largely used in handwork. Generally 
the wood is light, easy to ])lane and chisel, etc., but there is 
greater variety in grain, and the working qualities of this wood 
are less to be depended upon than is the case in American white- 
wood. The appearance of finished work in deal is also less satis- 
factory. • 

The material that is best suited for handwork is very pale — 
nearly white— in colour, and very narrow-ringed. Knots usually 
occur in >^3llow deal in groups, about in. apart ; when •the 
knots arc small, and the wood is fine-grained as described above, 
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it gives every satisfaction in use, while the cost is less than half 
that of American whitewood. Dark, resinous, wide-ringed wood 
should be avoided. 

4. White Deal, or Spruce {Picea cxcelsa. Link.). — The cheapest 
deal timber. Used in some handicraft centres, but of limited 
application. The large number of irregularly distributed and 
hard knots make it very difficult for boys -(‘leven to fourteen— to 
manage, consequently, though cheap, it is oftiai a wasteful wood. 
The main body of the wood- -between the knots — is fairly easy 
to work, smooth, white, and very glossy in appearance. 

Selected, ready-planed, rectangular strij)s of this wood, of 
extreme thinness and delicacy, are now sold for model aeroplane 
construction under the name " silv(‘r spruce/’ 

5. Kauri Pine (A^iathis australis, St.). -'Ihis beautiful New 
Zealand wood is well adapted lor handwork ])urpos('s. Its cost, 
however, prohibits extensive us(\ Tlu? colour is yellowish-white 
or ecru. In gtuieral it is adapted for the same pur])os(‘s as deal 
and whitewood, but it is firmer in working (pialiliis than eitlHU* 
of these woods. It is remarkable for its uniforinity in grain, 
freedom from knots and all other defects, and th(‘ great widths in 
which boards of it can be obtained. Notwithstanding the price, 
it is a regular item on the requisition list of many schools. 

6 . Red Cypress {Taxodiuw dislichum, K ) A pine-like wood, 
from the Mississippi basin. It is honey- yellow in colour, with 
fine red lines in the grain. The wood is pernu^ated with an oily 
and slighyy fragrant resin. This makes it a little ditficult for 
children to work. For handwork jnir])0S('S it is just about equiva- 
lent in value to,a common grade of deal. It is, however, being 
adopted under some education authorities. 

7. Canadian Yelloiu Pine (Pinus strobus, L.).---This widl-known 
wood is becoming increasingly harder to obtain, year by year. 
Once largely used in handicratt rooms, it has berii to some (*xtent 
supplanted on account of tlu* constantly rising jirice, and falling 
away in quality of tlie mal('rial obtainable. IIk* w()od is very 
light and easy to work. It is wa^ll adajited for toy making, wood 
carving, and all light model making. It is still in great d(niiarid 
in brays' schools for model-yacht# construction. Its rc‘ljnbility has 
given it the place of preference for engineering pattern-making, 
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and it is the wood invariably used in shipbuilders’ yards for 
the construction of the scale models of ships that are about 
to be built. The price of this wood has more than trebled in 
twenty years, and is now approximately bd. per square foot 
(i inch thick). 

8. Oak {Qiicrcus species).— English oak is too hard to be ex- 
tensively used in school handwork. The Austrian variety of oak 
is much mikh'r in grain and general working qualities. American 
white oak is sometimes obtainable at cheap rates, but is too hard 
and dihicult in grain for children to manage-- except in small 
pieces, as for inlays, etc. It is desirable to have a board or two, 
for such uses, and for reference and experiment. 

q. Mahogany {Sxcietenia mahogani, L , and Kliaya scnegalensis, 
A. Juss), — d'he Honduras wood is pale pink — nearly white — 
when sawn from the log. It acquires a golden-yellow colour as 
it seasons, wliich still further deepens with age. Much of the 
wood is too cross-grained and figury for any general use in handi- 
craft, and it is necessary to particularly specify that straight- 
grained material must lx* supplied. It is a good wood to use in 
science work, inlays, trays, (‘tc. 

African mahogany is generally a dark reddish colour, and is 
more highly figured and cross-grained than the AnuTican varieties. 
The straight-grained material in both is very strong, and, com- 
pared with its density, etc., very easy to work. Its behaviour 
while cut across the grain places mahogany in the front rank 
of woods adapted for wood carving and wood turning. Where 
formerly the whole of the English mahogany imports were from 
Central America and the West Indies, more tha^i 50 per cent, of 
ttic mahogany now used is imported from West Africa. 

10. Havana Cedar, or Mexican Cedar {Cedrela odorata, L.). — 
This is the well-known cigar-l)ox wood. It is ver^ soft, light, 
and easy to work. Having nearly the same general appearance 
as mahogany, it is much more straight-grained and considerably 
cheaper. Tlu'* end-grain of the wood planes badly and is liable 
to tear out. It does not behave well in being bored through 
with a centre-bit, but si)Iits easily. It can be shaped well with 
a knife, und is tluTefore exccJlently adapted for toy making. 
Used largely for lining fancy metal cigar boxes, for glove boxes, 
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for entomological boxes and cabinets, and for the interior littings 
of wardrobes, escritoires, etc. 

11. Teak {Teciona gya?iiiis, L.). — A dark brown wood, tinged 
with yellowish green. 1 he wood has a greasy fec'ling. arising 
from an olco-rcsin that pernu'ates its substance, to this is due 
its water-resisting and durable qualities. Largely us('d for the 
woodwork fittings of ships and of public buildings. If straight- 
grained it is fairly easily woiked by scholars, twc'lve to fourteen 
years of age. Useful to employ in small pieces, and for obsi'rva- 
tion, reference, and experiment (Plate XL.). 

12. Su^edish and Russian Birch {Betnia alba, L.).^ W'hite birch 
has been usi'd considerably in schemes of scIkk)! handwork, more 
particularly in “ sloyd ” work, and in variations ot the famous 
Swedish courses, dhe wood is grcyish-whil(* in colour, very 
uniform in grain and textiin*, and moderately hard to work. It 
is well ada])ted for Vine sha]H‘d work, as seiMi in spoons, bowls, 
etc., and for general turners' work. It is im])orted largely from 
the Baltic for use as builders’ ])iitlogs (or scaftold su])j)orts), in 
which form it is taisy to obtain, and cheap to buy. 

13. Black ivalnut {Jai^lans uii^ra, L.).- -ddiis North American 
wood finds a place* in most handicaaft (woodwork) rooms. Its 
large use for house furniture is suf!ici(‘iit to claim a jdaia* for it 
in any broad scheme! of work, wliile its dark brown colour makes 
it a desirable acquisition as a wood of contrast. It is too hard, 
on the whole, for children under thirt(!(*n years of age* to work 
successfuUy, cKcept in small or narrow pierc's. It is an (cxci'llent 
wood for turning, and few^ woods look better when polished, bees- 
waxed, or even when simply oik;d. 

14. Padouk {Ptcrocarpas indicus, Wdlld.).- This brilliantly 
coloured red wood, obtaincal from tlu* Andaman Islands, is too 
hard and difficult in gram for children to us(‘ in largi* pieces. It 
is also rather expensive (s(‘(* list.) Small ])ieccs ar(! valuable 
for fancy frets and inlays. Its value as a means of direct associa- 
tion with matters geographical and colonial is obvious. 

15. Ebony (Diospyros species). —The well-known black wood 
— used for piano keys, rulers, paper knives, trinket stands, etc. — 
is obtained from India, *Ceylon,»and West Africa. It 4 s too hard 
and too expensive to be supplied to children lor any but tlie 
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smallest uses. It is, however, very desirable that working pieces 
of the wood should be available for practical observation and 
experiment. Along with boxwood it is one of the woods in 
common use that is heavier than water. Its specific gravity 
averages 1*15. 

Storing Timber in the School Building. — Timber cannot be 
economically or conveniently handlect at a school building unless 
some special provision is made for its storage. The odd corners 
of staircase landings, the tops of cupboards, and the open roof 
timbers of a building do not afford suitable storage. They are 
positively dangerous from many points of view, and their geneial 
inaccessibility affects organisation adversely. 

In most modern handwork rooms and handicraft centres a 
special limber store-room is provided. Such a room may be a 
partitioned-off space of approximately 15 ft. by 6 ft., at one end 
or side of the building. It should be provide*d with racks. 

'file type of timber rack recommended is shown in the accom- 
panying illustration In this rack all boards are stacked on end. 



A. Stalls for large boards, 
n n, C. Stalls for sliort boards^ind ends. • 

D. Waste wood 

E. Cupboard for storing special .wood, and accessories. 
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The edge of each board is towards the front of the rack, so that 
its thickness, and the amount of wood of that thickness in stock, 
may be seen at a glance. Each division or stall in the rack is 
intended to hold one thickness of wood only. Unused boards 
should be kept tight over towards the right in each stall, the 
“ board in use ” being kept.on the extreme left. 

To prevent boards from accidentally falling outwards, an 
iron safety hook is fastened across each stalbo])eiiing, at 4 It. 
above the floor. Except when a board is being withdrawn, the 
safety hooks should always be kept fastened. 

A more elaborate and neater form of the same rack is shown 
in the illustration on Plate XLI. In this case the wood is quite 
enclosed, while the doors add greatly to neatness of appearance. 
The cost of this rack is, of course, greaU'r. 

Mode of Supply^ing \Yood-material to a Class. — In schools 
where set courses of work are followed, the ])ra('lice of sawing 
off beforehand the wood required for each lesion is not un- 
common. Often this is done by the teachers or by sc'lectc'd 
monitors. 

The short pieces of material are stored on shelves or in lockers, 
each locker being labelled with the name of th(^ piece of work 
the wood is intended to make. W’lien a class ot scholars aiTi\^'s, 
the wood is served out like so many books. 

This plan saves time for teachers and .scholars ; it is a very 
economical plan in regard to the material used ; but it cannot be 
recommeftded* It has the effect of placing an undesirable limit 
upon the scope of work that may be done? by scholars ; they are 
also deprived df a valuable ojqiortimity (T gaining first-hayd 
knowledge of the materials used ; and they are denied the exer- 
cise of the care, judgment, and responsibility that are involved 
in the processes of selecting, planning, and cutting out material 
for themselves. 

From an educational point of view everything is to be said 
in favour of allowing scholars to cut out their own’ wood. Where 
this is done, close supervision is necessary on the part of the 
teacher, and some rules and precautions must be ejiforced if con- 
fusion in work ^nd unnecessary waste are to be avoided. 

Where* a scholar is allowed to select and cut out wood, he 
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should first prepare, and present to the teacher for checking, a 
statement of the kind and quantity of material required. This 
statement may be dratted in the form of an '' order ’’ or invoice, 
and, if a list of the prices of various woods is available for refer- 
ence, tlu; cost of the material it is proposed to cut out may be 
( alculated and entered on the form qs well, incidentally securing 
in the best possible manner the association of useful and real 
problems with real work. 

The scholar’s order for timber and the calculation of its cost, 
etc., may l)e drafted on a form prepared by the scholar each 
time, or, to avoid loss of time by so many scholars upon this 
purely mechanical work, such sli])s may be ])rinted — an excellent 
task for the school press wher(‘ oiu* exists. The following is a 
good type of form to use. 

OKDF.R FOR m^BLCR • 

Name of Scholar ... . 

Name! of Arlulo bein^ matU* 

Kind of Wood u'(|mi<Ml ... 

Cost of this Wood per s()uare loot (i in thu L) . . .... 


Length. Width. Tim kn(‘ss. 


Actual cost of this m.ileiud 

(Show working here or on back) 


Initials of I'eaehor Date . 


A modified type of the above form is largely used in London 
handicraft centres, and is found to be very satisfactory * 

In evening classes, where the cost of timber used is charged 
to students, a form of this kind is essential and may with advan- 
tage be issued in dtqilicating carbon books of the usual business 
kind. 

Rules for Cutting Out Wood.-— i. It is a good plan to have 
only one board, out of each thickness of material, in use at one 
time. Where scholars have permission to select wood from a 
rack, the importance of such a rule is quickly evident unless this 
stipulation is enforced. 

2. Narrow boards of a given thickness should be first brought 
into use. Wide material in every thickness shoirid be kept ifntil 
the last, lest occasion for the use .of a wide board should arise 
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c^nd none be available. Wide boards can qniekly be made into 
narrow ones, but lime and trouble are necessary to join up narrow 
boards into wide ones. 

3. Where possible, cut narrow strips of wood out of the 
boards that are wai*])ed badly (if any such exist), so iisiiie: up 
all warped boards as quickly as possible, and not ])lacinL^ them 
aside, as there is sometimes a tem})tation to do. 

4. Saw along the grain hrst. In sawing a ri’ctangular ]uece 

from a board or plank, two cuth ai«‘ lU'ces^ary (se(‘ numbers 1 
and 2 in big 3). 

It is highly im}X)r- ' I 

taut that cut i Lnnm mui^ -j - - -I 

should be made | ' - - - -| 

made first, the pi(!ce ‘ 

is very liable to 
break across the 

coriKU' as shown, ^ 

and is then in the B 

majority of cast's ^ ^ | 

spoiled for the ])ur- •- . I j 

pose intencit'd. •'-.■.Ww.:....--... 

5. Wlien a new ' ‘ t smv.so 

board is taken, begin th(‘ sowing at tiu' best end and on thi^ 
best side. Ihis rule eiisuns thot any delectivi' mateiial (wdiith 
by inference exists at the. o])}>osite ejid) is (ontaiiu'd in tlu' odd 
waste end that is usually lelt wlien the boaid is used u]). 

Estimating aad Controlling the Cost of Timber. Wherever 
school woodwork is tak(*n, the cost of timber is nalnially a rather 
heavy item in the working I'xjxmsi's of the school 

It is clear that for the same numb(‘r ol scholam under instruc- 
tion the cost will be greatest wla'rt' large pities oi wood are used, 
and large objects made, u])on whicli a minimum of tool-work is 
done. And the converse of this is f)bvi(jus]y true— that wbeiv 
the maximum of tool-work is done to each j)iece of wood, there 
the cost of timber will be smallest. 

H, for exami)ie, a nuiuber of (scholars are each allovxxl a }>i('C(‘ 
of material, 12 in, x 4 in. x i.iii., for use in one lessfm, and the 


I k; In’( o'v'RFcT Sawisc, 
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timber requisition is calculated on this basis of allowance, it is 
obvious that by increasing the amount of tool-work to be done 
to this piece of wood — that is, by altering the design, application, 
or mod(^ of construction of the article to be made — so that the 
])iece is made to last for two lessons, the timber bill in regard to‘ 
those scholars is by this means halved. 

This principle can, of course, be taken too far. Undue delay 
and over-elaboration of an article that would function just as 
effcctiv(;ly in more simple form is liable to be destructive of the 
intenjst that scholars may have in the content. 

An effc'ctive and economical method of dealing with large and 
(juickly exec uted work is to invite scholars to bring wood them- 
s(dvtis for such purj)os(is. Dry-goods boxes are to be had at very 
cheap rates at most grocers’ and provision merchants’ shops. A 
good deal of rather poor-grade and almost unworkable material 
is used in some of these packing-cases, but much excellent wood 
is contained in them also, as, for example, that used in the butter- 
packing boxes from Queensland and New Zealand. 

1m ) r average work in a woodwork class a reasonable provision 
is to allow for timber at the rate of \cl. per scholar per lesson. This 
does not ])rovide for large and quickly made objects upon which 
little' work is done. 

Straightening Warped Wood. — A board that is quite flat 
before' i)laning sometimes becomes badly warped after the surfaces 
have been removed. In school woodwork this is often a cause 
of great disa]qiointnient to a scholar. Flatness can generally be 
restored by holding the round (convex) side towards a hre, and 
(Ramping the hollow side (see Fig. 5 a). When the warp has been 
remo\ed, the board should be kept flat by heavy weights (see 
Fig. 3 n), or by being placed between slat-bearers, as in seasoning, 
until it is quite dry. It should then be fastened into its final 
position before warping begins to set in again. 

Steaming and Bending Wood. — ^Under the influence of great 
heat and moisture, the cc'lls of wood soften slightly, and the 
wood becomes to a limited extent pliable (see Fig. 5 c). If the 
wood is then held dowMi in any bent or twisted condition until 
it is dry fsee Fig. 50), the cells 'become set and stiff in tlu^ new 
positions, and the wood shows little or no tendency afterwards 
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Fig. Me.\ns or IH.noing Wood. 


to return to its former shape. Tlius walking-stick handles may 
be bent to the inquired shape, aftc*r being placed in boiling watar 
from one to two hours. Most kinds of soft wood strips may be 
bent, when not above a quarter of an inch thick, after sponging 
with boiling water for ten minutes. Long strijjs arc more difficult 
to manage because of the want of long-shaped boiling vessels. 
A six-feet section of rain-water pipe, with one end stopped up, 
does well in the absence of more suitable provision. Boat-ribs 
are usually steamed in a long box, and become pliable under 
the action of superheated steam in a very few minutes. 

The rods of |reen hazel, etcf., that are used in pack-carriers, 
fish baskets, cowels, etc., are jppit after a severe scorching at the 
III— 13 
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points where bends are required against an open fire. The green, 
wood contains all the moisture needed, which, under the action 
of the fire, gives the equivalent of boiling at the bends. 

Finishing Wood Surfaces. — The appearance of articles left in 
natural wood is not always satisfactory. Under the effects of 
light, dust, and frequent handling, the pristine, clean appearance 
of new wood is soon gone. Hence the wid^ use of stains and 
polishes. These preserve the wood and often improve the rich- 
ness and lustre of its figure. Further, wood that is polished is 
more hygienic, and its stability and anti-hygroscopic qualities are 
very greatly enhanced. 

Liquid stains of all colours, ready to apply, can readily be 
obtained from all oil and colourmen s stores. Lacquers in all 
colours, for wood and metal, are also obtainable from the same 
firms. 

As a rule, attempts to stain and polish wood in one process by 
the application of one liquid only are not very successful. A 
new material for which much is claimed is “ Polivar."' It is sold 
in several colours at is. to is. bd. per bottle, according to colour, 
and can be obtained from oil and colour chandlers 

Wood-material for Light Woodwork and Toy Making. — This 
material is obtainable in the form of square sticks and slabs of very 
small dimenhious. The material is accurately planed (or finely 
sawn) to certain standard dimensions that arc set out below. 
For convenience in handling, both in class use and in storage, 
the sticks, strips, and slabs are supplied in lengths of 2 ft. an 
are done up in bundles of loo (See Plate XL.). Sizes and cost ; 

'' .s. il 5 . d. 


Jxim. . 

I - I . 

X ‘ m. . 

i ^ ..M. . 


z <> per bundle. J x in. . 

^ o .. ] X J in . 

^ ^ ,. .. .1 X 1 in. . 

(> o ,, 4 X 3 in . 


2 9 per bundle. 

3 0 ., 

o „ 

8 o 


I'he above range of sizes can be obtained in satin walnut, 
yellow pine, American whitewood, and maple. Flat sheets of 
veneer woods, of extreme thinness, and ordinary thin boards 
are also largely used, the approximate cost being : Pine veneer, 
in. thidk, 9 in. wide, los. per 144 fP. lineal.^ Whitewood or 
maple veneer, 2d. per ft. super. Thin planed fretwood boards : 
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Thickness 


. \\n. 

\\ in. 

i m. 

i in 

^ in. 

* Satin walnut . 


. ^d. 


5(i. 

os. ff\d. 

os yd^ per 

Kauri pine 

. 

. bd. 

yd. 

M. 

os. \od 

IS. or/. > toot 

Mahogany 


. yd. 

Sd. 

i)d. 

IS. od 

IS. id I super 


Three-ply Alderwood boards in large squares (for rutting 
down, or as base-boards for mounting asseinbl('d models, scenes, 
etc.) may be had in any thickness from i in. to 1 in., increasing 
by sixteenths : 


ThicLni'^s, 

Siz - <tl Shot 1 

I'rKc prr 

1 HI. 

47 X 38 in. 

i-i 


53 It in- 

\d 

iin. 

yi X 48 in. 

lid. 

H in. 

46 '« ^7 in 

2 id 

^ in. 

\ii ■ 2.] in 

4./. 


Three-ply boards 48 in. x 30 in., jaccd one side udih mahogany, 
oak, or wahiut, and { in. thick, cost 3^/. per square foot. 

Round dowel rods in bqec li and birch, in. to I in. diameter, 
and 36 in. long, cost 3s. to lo.s. ])er too. 

A special line of material, thin parallel stri])s of ])in(‘ veneer 
and slender matchwood, i in. x ^ in., for use in kindergarten and 
lower-standard handwork, can be obtained. Hoxes for scholars, 
each containing 700 strips, dy('d in various colours, and a tube 
of liquid glue, are sup])lied at is. each (is. 2d. nett, post free). 
This material may all of it be cut to length, shape, etc., with 
ordinary school scissors. 

Specially sek'cted light sticks, in several woods, and thin pine 
veneer (wafer wood), for model aeroplanes, are also j^rocurable. 

The ckcapest materials it is pf)ssible to get are the sawn laths 
that builders use. Tlu'se can be got from builders’ and timber 
merchants’ }ar(te at a cost of (jd. to is. per bundle of loo. Eaoh 
lath is 3 ft. () in. X I in. x in. 

Wood for Turnery.—In handw'ork rooms where a lathe or 
lathes form part of the e(iuij)ment, woods of rectangular section 
must be requisitioned. 1'he sizes will be governed by the kind 
of work it is proposed to do. A good scope is afforded by pieces 

in., 2 in., 2I in., and 3 in. square. dhese*sizes may be 
obtained in nearly all the woods mentioned below, from most 
timber merchants. ^ 

There should also be provided some ij-in. and I~in. plank 
material, in lime and pine, for face-plate work (masher-heads. 



TIMBER IN SCHOOL HANDWORK 


196 

patterns, etc.), while wide boards (10 in. to 15 in.) in oak and* 
mahogany, from f to | in. thick, will provide opportunities for 
turning picture- openings in wide panels (if the lathe-head is re- 
versible and an outside rest is attached to the lathe), and other 
work of that type. 

The following woods arc those most useful : 

Yellow deal, for practice work, round sticks, legs of stools, etc. 

Maple, beech, lime, sycamore, for mashers, platters, spoon- 
handles, etc. 

White and red birch, for mashers, platters, spoon handles, etc. 

Mahogany, walmit, and oak, for ornamental turned work 
generally, legs of stools, chairs, tabh^s, solitaire stands, etc., and 
also for the flat (face-plate) work referred to above. 

Satin walnut, one of the easiest woods to manage, and adapted 
for a very wide range of work. 

Ash, for handles of tools, cricket stumps, etc. 

Sawn square's, in sets of four, may be obtained from timber 


merchants at about 

the following prices 

per 

set : 


Si/i 

l,< II ;tli S.itm W.iluut 


or 

Walmit 


5. 

ii. 

S. (1. 

5. d. 

I i X r i in. . 

. . . 18 in 0 

5 

0 (> 

0 lo 

2 X 2 in 

j 18 in 0 

9 

0 10 

1 5 


1 3(1 in I 

5 

1 10 

3 6 

2 I \ 2II in 

j i() m I 

0 

i 4 

2 2 

1 ni 2 

3 

2 8 

4 6 

3x3 Ml. 

1 in in I 

b 

I 8 

3 0 

l3()in. 4 

0 

4^6 

4 


The prices for intermediate lengths may be approximately 
calculated from the above data. 

Woodworkers’ Accessories. — Sooner or later, in every wood- 
work room, the need of one or more of the following t3q)es of stan- 
dard semi-prepared material arises. As they fall more naturally 
under the general heading “ Timber ” than under any other 
section, they are referred to here. 

1. Sash-bar* mouldings, for school cold frames, deal. 

2. Picture- frame moulding, all widths, in all woods. 

3. Moulding for tray edges (special shape). 

4. Smah bolection moulding ih all hard woods (for frames of 
display cases, small caskets, etc.). 
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5. Small carved and pressed ornamental mouldings, for any 
small fancy work. 

6. Small turned pillars, all lengths, with or without separate 
caps and bases. 

7. Turned table legs dnd centre pillars, in all woods. 

8. Tiny turned mouldings, bead and ball, pearl rope, fluted, 
reeded and twisted beading. 

g. Draw knobs, buttons, jxaterag knob-legs, and finials. 

10. Turned circular and oval ])()rtrait frames, natural or black. 

11. Shell, fan, urn, and tro])hy designs, already inlaid (mar- 
quetry), for use in Sheraton work. 

12. Prepared banding and lines for paiud borders, in boxwood, 
ebony, tulip, zebra, holly, and sat in wood. 

i'^. Plain and figured veiK'ers in evia'y kind of wood, sold in 
shgets. 2 ft. to () ft. long, averaging i ft wide. 

14. Three-jily wood, in slu^ets a yard squari', faced on one 
side with oak, walnut, or mahogany vcaieer. 

15. Grooved and moulded casing, for enclosing all kinds of 
electric wire- work. 

The above materials may b(^ obtained at any large wood-turn- 
ing and moulding works at \a‘ry cliea]) rates. 

Utilisation of Waste Material from Handicraft Rooms. — In 
the conduct of every woodwork room some amount of waste 
material is a sure by-product. Odd ends, wam y corners, and 
cross-grained and knotty, unworkable^ ])i(‘('es accumulate in time. 
Some pre^portion of spoiled or unpassed work must also be added 
to the list, even where the best of intcaition and supervision exists. 
When all kinds*of handwork materiaN are so dear, it seems a piiy 
that some better use than fire-lighting is not made of this solid, 
strong, and durable waste product. 

Generally it is very misshapen material, and it certainly 
would not pay to have it resawn to parallel shapes by any outside 
labour ; new wood would be cheaper. It coukl be accurately 
redressed on a small-power circular saw on the school premises ; 
but circular saws, foot or power, are very dangerous for children 
to operate, especially \^ith short, lumpy bits of wood. A small 
haiM-power recfprocating jig-saV is probably the most effective 
solution. The saw should be fitted with a wide-webbed blade. 
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and the bed should be grooved to carry a sliding carrier. With^ 
such a machine much material now wasted could be re-used in 
smaller sizes ; the machine would be a permanent object-lesson 
in mechanics, and, if narrow saws are also supplied, a large range 
of work of an artistic nature will be added to the curriculum of 
the woodwork room. The saw is not {dangerous to use. 

Another plan for utilising the waste wood is to place the 
material at the disposal of the infants’ school. Some of the rec- 
tangular waste pieces from London handicraft centres are disposed 
of in this way. Rut pieces of any shape and size arc welcomed 
by many teachers in infants’ schools, and afford excellent scope 
for imaginative building work with children from three to five 
years of age. The ])ieces may be stored in a large dry-goods box, 
and when very soiled may be burned, and a fresh supply obtained. 
The unforeseen variety of the fresh supply is always invested 
with new charm and extended possibilities in the eyes of the 
children (sec Plate XLI.) 

Some attempt has been made to nail and otherwise fasten 
the odd waste ])ieces in the form of walls, houses, castles, and a 
variety of other objects. This invests the construction, whatever 
its type, with an aspect of permanency and seriousness of aim. 
It is strongly suggested that this is an overstrained use of such 
misshapen and odd material, and that the technical difficulties 
of arranging such material and fastening it in position are very 
great, and arc calculated to cause an extravagant loss of time 
as compared with result values obtained by the childre^m 

On the other hand, the absence of such technical restrictions 
when using the loose material allows the freest usg of imagination, 
a wide scope of application, and a maximum range of construction 
in the minimum of time. 

Rustic Woodwork. — The twigs and branches used in rustic 
woodwork should be collected in winter. If gathered in the 
summer-time, the bark on some kinds is liable to peel off, and 
summer-gathered material of all kinds is more liable to become 
rotten if stored in a damp place. 

For general school work, small branches and stocks, from 
I in. to I ih. thick at bottom ends, are most usefui. These should 
be tied up tightly in bundles i ft, in diameter for storage. 
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Jn November the primings of fruit trees, hedgerows, plantations, 
etc., and the undergrowth of woods may often 1)0 liad for the 
mere asking. In many districts brudiwood faggots are to be 
obtained cheaply from wood and copse clearings in the s])ring- 
time. Larger wood — foi; pc'rgolas, arclu's, seats, and summer- 
houses, may be obtained |rom most country timber merchants 
and forest agents. 

Packing-box wood is suitable for base's, ctr., and can bc' had at 
grocers’ sho])s. Virgin ('ork is sold at oil and colourmeii's. Oak 
and alder liclien, rec'ds, grass, and moss may be gatherc'd in 
summer and stored in a dry jiku'e till lu'i'ded. 

The kinds of twigs most suitable for ruslic work are : 

1. Hedgerow', scrub, or cop^e' ('Im. This is tlu' bc'st material 
procurable', llie bark on tlu* twigs and small branclu's is usually 
covered wath thie'k cork-like ])rotul)erances, which greatly enhancei 
the rustic appe'aranN.' of the work 

2. Oak, ap])le. ])ear, and cherry twigs. hTom the crookedness 
of the twigs tlu’se alford some.' se-e)])e^ in artislic anangi'iiumt. 

3. \\illow^ osie'r, lu'elge-sallow, hireii, and ce)nnnon ebn. 'I'hc 
twigs of these tre'cs are^ very pliable.* and are useful fe>r over- 
binding and tilling in. 

4. Ash, alder, bee'eh, hazep hornbeam, hemseee'he'stniit , lime, 
mountain-ash, plane, and poplar. These arc usually straight, 
smoothed-barked twigs yie'Ming rathe'r })lain e fte^cts, and liable to 
split badly if nailed without adeapiate boring, 

5. B|ack ^and white thorn, holhe anel gorse. These arc diffi- 
cult to w'ork and thorny to handle*, but the^y afford pleasing 
knob-like effec/s when arrange'd with care, and with due regard 
to the characteristics of the twu'gs. 

Arbor Day . — Planting Timber Trees (See Plate.* XLIL). I'his 
school occupation is not new Fre)m its association with timber 
production and the uses to whie h timber is put, it is briefly 
treated in this article. 

The tree-planting movement is very popular in American 
schools ; and most European countries are affording facilities 
and encouragement to schools and associations that wish to put 
the principles of affor^statioiitinto practice, on however small a 
scale. 
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To compensate for the rapid depletion of forests, and also^ 
with a view to enhancing the value of the treeless prairie districts 
of the United States, an Act of Congress was passed in 1873 
called the “ Timber Culture Act.” By this Act the planting of 
40 acres of land conferred upon the planter a free title to 160 
acres of the public domain. As an alternative, in many States 
(and also in some portions of the Dominion of Canada) a money 
bounty and exemption from certain taxes is allowed, provided 
certain suggestions, made in the authorised scheme of tree- 
planting, are carried out. Trees are inspected three years after 
planting, and the bounty is allowed on all trees that have taken 
well to the soil. 

The movement is focussed, in the various State schools, by the 
institution of a set day for planting, to which the name “ Arbor 
Day ” has been given. The inception of this movement was due 
to Crovernor Morton, of Nebraska, and it was inaugurated by*the 
State Board of Agriculture of Nebraska in 1872. Its adoption as 
a day of national holiday for adults, as well as for school 
children, is being strongly promulgated. 

Generally the date of the Arbor Day holiday is fixed by the 
State Board of Education, by the Superintendent of Public In- 
struction, or by the Governor of the State. In some States a 
day in the autumn is chosen ; in others, especially in the more 
northerly States, the springtime is preferred. 

1 ree seedlings arc supplied at nominal cost, sometimes free, 
by the State Forestry departments, or by the various .Forestry 
Associations. \\ here seedlings arc not given, seeds are supplied 
on request. 


BOOKS FOR REFERENCE 

G. S. Boulger : Wood (Edward Arnold). P. Wells: Sojt and Hard Woods 
{I.ondon, Percival Marshall). T/ie American Woods (R. B. Hough, Lowville, 
New York), the Forestry Publications of the Department of Agriculture, 
Government Printing Office, Washington, U.S.A. J, Hudson-Davies ; Hislory 
and Characteristics" of Timber Trees. Articles and Timber pages in Work and 
in Building World (Cassell & Co.). 

[N.B.—Any teacher who has diffieulty in procuring timber will be supplied 
with a list of titftber merchants, in various pofls of the kingdom, on sending a stamped 
(halfpenny) addressed envelope to the Caxlon Publishing Co.] 



XLI. HOW TO ADAfT ORDINARY CLASSROOMS 
FOR HANDWORK 

By J. B. Robinson 

Senior Assistant Master, Valiev Road School, Sunderland; Instructor of Teachers' 
Cla ses in I landioo} k ; Py incipal of the (treat Y arwoitlh Summer School ; Member 
of, and hAaniiner for, the Board of Examinations for Educational IlanJwoth. 

The Need for Adaptation. — The pr(‘S('nt-clay classroom, fashioned 
and furnislied chii'fly lor book study, makes at best an incon- 
venient laboratory; l)ut no doubt when thouglit and action, 
knowing and doing*, each* come to occujyy tluar true relative 
positions in our coiidiu't of education, tlie classroom will be 
designed as a place adapted not only for Ixiokisli pursuits but 
also for education through constructive aidivities. Till them, 
makeshift contrivances must serve, and evc'u with them the 
journey on tlie road leading to a n(*w education” classroom 
will be hasteiK’d. 

The special woodwork room, with its special teacher, is not 
an unmixed blessing, and its ('vils are ('xaggerated when it (‘xists 
as a centre ” at some distance from the main building ; but 
it seeim thaj in thinly populated areas either the ” centre ” 
system must prevail, or else some otluT handwork subject, not 
requiring an e.^irbitant expenditure, must b(* found to take the 
place of woodwork. In some rural areas light woodwork is so 
employed, and by light woodwork is m<'ant that form which 
uses as a medium strips and pre})ared material of a light nature. 

Light woodwork is a good introduction to, but it nm^t not be 
a substitute for, ordinary woodwork, and therefore the con- 
trivances subsequently described, while dealing <vith handwork 
subjects generally (including light woodwork), yet offer a solution 
of the difficulty encountered in providing older boys with wood- 
work proper when no special room is available. 

The handwork occupations usually practised by junior classes 

201 
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can be prosecuted with a reasonable degree of success on the 
ordinary school desk ; but to expedite distribution and collec*-* 
tion, the storage and translation from room to room of the many 
tools and materials demands, for comfort's sake alone, some 
special consideration. ^ 

Boxes for Tools and Materials.— |The tool boxes herein de- 
scribed are converted packing cases procured from a local grocer. 
These being of a strong substantial character, built of |-in. wood 
with dovetailed joints, and measuring about iqJ in. x x 6|in. 
internally, can, with little constructive skill and at small cost, 
be transformed into serviceable receptacles for tools and 
materials. Where necessary or desirable the lid might be 
battened, attached to the box with a pair of bands, and fitted 
with a padlock ; while the addition of a coat of paint will make 

Having secured a box 
(complying with the 
above description) which 
is capable of containing 
a hundredweight of clay, 
it may be made water- 
tight and waterproof by 
applying to its interior 
one or two thick coatings 
of tar. The addition of 
a rope and a pair of 
runners enables 'it to be 
moved ;^'ith tolerable 
ease from place to place. 
The runners, each 24J in. 
long, in. high, and 
I in. thick (Fig. i), 
should be of hard wood, preferably beech, rounded on the lower 
corners and attached to the box by means of screws, the heads 
of which are countersunk. 

A similar box may be used for holding the cardboard-work 
tools. It is divided into seven* compartments. (Fig. 2). Jhe 
first compartment is 12 J in. x 3 in., and holds sixty wooden rules ; 
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,the next is 12^ in. x 5^ in., 
and is made large enough 
to contain sixty safety 
straight edges ; and a 
narrow divisioji contains 
adhesive brushes. The * 
compartment for sixty set 
squares is yj in. x in. ; 
while two equal spaces, 
each 7I in. X 3| in., are 
provided for sixty knives 
and sixty pairs of scissors. 

The remaining irregularly 
. shaped division holds the necessary jars of adhesive. A pair 
of rope handles should be attached to the ends, and thus a 
storage place and *a means for easily transferring or readily 
distributing the equipment arc made at one and the same time. 

Improvised Benches. -That branch of woodwork previously 
referred to, where prepared material in the form of strips and 
thin wood is used, is usually practised without great difficulty in 
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the classroom ; but an appliance which when placed on th® 
usual sloping desk produces a horizontal surface is highly desir- 
able, and for work of a high order, essential. Such a piece of 
apparatus is illustrated in Fig. 3. This accommodates two 
workers, and is intended for use on a dual desk ; but reduced in 
measurements, and following the safne method of construction, 
it may be made to supply the requirements of a single pupil. 

Redwood may be used in its construction, though birch would 
be more durable, and more expensive. The board itself is 3 ft. 
long by about 12 in. broad. Three tapered cross-pieces added 
below neutralise the slope of the desk. A sawing block, a cutting 
board for chiselling, and a piece of sheet iron about 3 in. x 2 in. 
for clinching nails, are screwed on for each boy. Two thumb- 
screw vices may be added if desirable (Fig. 4). The farther • 
block of this vice should be screwed^ to the front edge of .the 
bench top, and placed in such a position that it receives 
the supi)ort of oiu^ of the tapered cross-pieces. In order to 
keep the board steady when in use, two pieces of wood, each 
5 in. X I in. x J in., are screwed to it in such a way that they 
slide into the slate slots of the desk. 


It will be noticed in the illustration that the worker is ex- 



Fig. s 
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pected to stand between the desk and the seat. This is in- 
convenient, and where a large floor space is available, it would 
be advisable to turn the board from back to front on the cross- 
pieces, and, by drawing the desks apart, allow the pupil to work 
from the front of his desk.* 1 he tools required by the pupils mat' 
be packed in boxes similar \o those described latc'r. 

The improvised bench shown in Fig. 5 and Plate XLIll. makes 
it possible to carry on instruction in a form of woodwork superior 
to that previously provided for. This will be richer in manijmla- 
tions and broader in treatment ; and even thougli a s])ecial 
room with special furniture be not available, yet it will not be 
less valuable through lack of these, but will retain all the most 
desirable features of ordinaiy “heavy” woodwork. Jhv 
. bench is of red wood, unlimited in length, and 17 in. witle. 'the 
top^board is 9 in. x i.t in., while an inch i)it‘ce foinis the floor 
of the well, and is shnk into the cross-])ieces, giving a de})th of 
well of 1 1 in. The cross-pieces nvv lO in. x 4 in. x j in., and 
strips, 2 in. x i in., are fixed at the front underside of thc^ j)lank 
to prevent motion away from tlie worker. 1'lu' va e, the old- 
fashioned wedge, consists ot two pieces of beech screwed together 
and to the bench, all scu'ws being driven fiom IxTjw. In use, ' 
the apparatus may be pfacial either longitudinally on a row 
of desks, or transversely over several rows ; il tht; former, the 
rows must be drawn a})att to provide room lor tla^ workers 
between them ; and if the latter, tlu? workers stand in the passage 
way between fhe rows. In either case clamps may b(i necessary 
to prevent rocking, and one end must be jammed close to the 
wall to resist the thrust of ]daning. 

Fitting the Bench Jo the Child.— llu^ height of the bench 
should be slightly below the elbow of the worker ; but, seeing 
that the height of the desks on which the benches are placed 
cannot be adjusted to suit individuals, the i)upils shtnilcT be 
grouped according to height, and, if need be, elevated on plat- 
forms made of planks nailed to blocks of wood. • 

Groups’ Tool Boxes. — When such benches are used, one tool box 
will be needed for every four boys, and two others for the tools used 
in common by the whole class. iThe box for four boys is illustrated 
in Fig. 6 and Plate XLIII., and is divided into four compartments 
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by strips of wood 2^ in. higli and | in. thick. The division 
for four saws is 15 in. x 2|- in., for four planes 14! in. x iij in., 
for four try squares 4I in. x 2f in., and for four gauges and 



Fig. 6 


one hammer iij in. x 5 in. T\^io notched pieces of wood are ** 
screwed todhe inside of the front to hold four steel rulers, and a 
like number of bench hooks lie on the top of the other tools. A 
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jack is screwed to the in- 
side of the lid to hold one 
knife, one pricker, one 
screwdriver, two marking 
knives, and four one 

J-in., one f-in., one J-in., * 
and one-i^tt in. chisels. The 
rack is tapered, and placed 
in such a position that it 
clears the tools in the box. 

When in use the lid of the 
box is held open, just jxist 
the vertical position, by a strong cord fasteiu'd to two screw 
eyes, one on the inside of th(‘ box and thi' other on th(‘ hd. 

The divisions of the liist general box arc' 1 c'pia'sc'iited in 
Fig. 8. That inarke*d “oilstones” is 19] in. x in., and con- 
tains two oilstones set in wood, and oiu' oilstoiu* slip. I lu' ])art 
marked “ hU's ” is 14^ in. x ]\ in., and holds two tlat, two round 
and tw'o half-round hies, and two ]>airs of ])iii('c'is. I hc' ('om- 
partment for brushes is 14^ in. x 7^ m., and contains live small 
brushes to b(' used in clc'aring up. Tlu‘ n maining ])ortion is* 
lli in. X 5 in., and is allotted to two cutting gaug('s and two 
bevels. A bow' saw lu's on tin* to]) of all, and on tlu' inside of 
the lid a rack holds six gougc"^ of various sizes, and threi' s])oke- 
shaves. In tlu* set:ond box of gc'neral tools (Mg. 9), the long 
compartment,, 194^ in. x 2^ in., accommodates a brace; the largest 

division, ii-J in. x b in, is 
set a])a.rt for two smooth- 
ing ])lan('S lying on their 
sides; and tin* s])a('(! for 
“ bits ” measure's b| in. x 
4i in. and contains live 
centre* bits, twa) sludl bits, 
one eounter'^iiik bit, and 
two nail ])unch(‘S. Store 
room is aL-.o juovided for 
scrc'ws and naih in the six 
small divisions, and for a 
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glue pot in the square division. Loose tools yet unstored ar^ 
one rip saw, one cross cut saw, one sawing stool, and two mallets. 

A Large Clay-modelling Board. — A large clay-modelling board 
suitable for co-operative work is an almost indispensable addition 
to the handwork apparatus of a school ; for where modelling is 
used as an aid to the teaching of ‘geography and history, its 
efficiency is often in direct ratio to the size of the model con- 
structed. 

Fig. 10 is a drawing of a board which, light in weight, though 
lacking nothing in strength, is very portable and can be placed 
across the tops of school desks. It is 3 ft. wide, and can be made 
of any length up to 5 ft. or thereabouts. The framework is of 
iLin. X ij-in. redwood. 'l'lu‘ end cross-pieces are attached to the 
longitudiiud piecc^s by mortice and tenon joints, while the inter- . 
mediat(‘ c rosb-pie<'es ai(‘ half lappi'd to the same. The length of 
the table' will dcti'rmiiK' tlu' number of ea ohS-])it'(‘es, which should 
be about 2 ft. apart. Wlu'rea long tabh* is r('([uired, the material 
of which tlu' franu'work is constructed should be heavier. The 
long sides of the framework project about 6 in., to form handles. 




Fig. 10 
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The top of the table is of J-in. three-ply wood, and is screwed 
po the frame from above, using |-in. brass screws for the j)urposc, 
fand a rim, i in. high by ^ in., is screwed from below to the three- 
ply top, to prevent pieces of clay falling to the floor. Suitable 
pieces of wood, attached.to the undersides of the cross-pieces of 
the framework, are placed m such a position that they drop into 
the slate slots of the two extreme desks, and prevent the whole 
from sliding about on the desk tops. 

Cost of the Apparatus. -“-In dt‘signing the above duo regard 
has been paid to the demands of economy. Wlu're woodwork is 
taken by the older boys, all save the long bench lop can l)i‘ con- 
structed in the woodwork room, and wlnae this is jios'^ible the 
price of materials only need be taken into acccnint in istimating 
costs. For the single work board the mab'iial would cost about 
()d.\ for the dual work board, is.; for the tool boxrs, iO(/. each; 
and for the large olay-m6dclling board, .\s. With th(‘ cost of 
labour added the following will be about the total cost of each : 
Single work board, is; dual work bo<ird, is. lof/. ; large clay- 
modelling board, 6s. ; converted tool boxes, is. lod. each ; while 
the bench top will cost about 3s. per place. 
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In the case of children diagnosed by tlie Schools Medical Officers 
as rcHiiiiring special treatment and separates tuition, we may at 
once lay down as a correct rule that the very early teaching 
must be always in accordance with the well-known tenets of 
Froebcl and Pestalozzi, or such other methods of modern tinfes, 
whereby the dormant mind of the child is vivified through the 
sense— especially that of touch. On these lines, as a general rule, 
the present-day time-tabl(‘s of our Special S('hools of all grades 
are drawn up and a])proved, eai'li Responsible teacher being 
•given freedom to develop the s})ecial handwork as th(^ foundation 
of the education given, according to his )r her own ideas of fitness, 
suitability, and the powers, mental and physical, of the children 
concerned. 

This freedom of option has resulted in a pletliora of subjects 
and occu])ations, many of which are useless as a preparatory 
stage to what must of necessity be, in the case of special school 
children, more or less Vocational Education. 

Ivxperience and (‘xperiment only can determine which subject 
is superlluous in any scheme of training which has, or should 
have, for its climax the fullest personal development and the 
greatest ^ power of social self-support of the individual. Whilst 
there should be no attempt made to specialise during the pre- 
paratory stages, it should be clearly understood that to ensure 
future social efficiency, those principles upon which the voca- 
tional work of the senior or adult section of the school or institu- 
tion is founded must permeate the whole preparatory period 
spent in the training-school. 
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How this can be done best without interference with the 
fullest development of the individual, liberty of the teacher, 
and vested interests, is a problem which sooner or later must 
be solved by those responsible for the efficient working of the 
new Act. • 

Accepting the kindergafteii methods as the foundation work 
of the lower classes, and modifying them to nu'et individual 
needs in the upper classes, we sliall relate our ju'oposals to inno- 
vations or departuH's from the orthodox whuh have proved 
of value, and with som(‘ (Udails of methods, mahaials, and tools 
employed in the teaching of .’.ucli [)reliminary handwork as we 
consider distinctly ])reparatory to vocational and industrial 
occupations es})eciallv suitabk' for mtmtally (hdet tive puj)ils. 

In passing we will assume that tlu‘ ])ower of reading neces- 
sary for pleasure or profit (;ann(>t be nnivmsalK' attaiiK^l. One 
of the first essentials in the education of (UdcOivcs is that habits 
of imitatiou—in lieu of habits of n^asoniiig shall be acquired, 
and as mimicry is usually one of the most ((unmon inhenmt 
qualities of these “ special " childn'ii, V('ry littl(‘ difficulty will 
be found in securing this. In some high-grade cases every effort 
should be made to develo]) the jiower of immiory - Irawing, in 
others latent histrionic tclf.mts demand attention and will well 
repay the efforts expended. 

d'he teaching of nuinbei is a chief essential, siiaa' measurements 
enter into every ])hase of iiKlustry. livery priiK ijjal teacher has 
his or Iffer special way of teaching through touch, and in making 
the lessen fit the childrim, thercha'c it would lx* unwise to dog- 
matise and sa]^ this or that method is the best ; but as very litye 
progress can be made^in tlar higher manual work w'ithout some 
practical knowledge of the standards of length, breadth, and 
thickness being acquired, the following means may be emjiloycd. 

The Teaching of Measurement. — 'J'he building-up* of the 
standard English measure of i ft. is taught by means of i-in. 
cube hard-wood blocks, one face of which is blank ; another face 
divided by one black line (incised) dividing the fac e into two equal 
parts ; another side is divided in similar manner into four parts ; 
and the fourth side iilto eiglit. 1 he remaining tw faces are 
coloured, one black, the other white. 
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The first step is placing the black and white faces side by 
side alternately, {a) counting one black, one white, one black, 
are together equal to three blank faces ; (6) one blank face is 
equal to i in., two black and one white are therefore equal to 
3 in. ; and developing thus by stages compatible with the ability 
of the children concerned, until the whMe twelve blocks are placed 
in position. Additional interest is aroused and maintained if 
the blocks have been placed side by side on a piece of white 
paper, and the children are asked to draw a black-lead line round 
the whole, tlum to remove one block from the right-hand side 
and mark a line close against tlu^ remaining blocks, repeating the 
process until the last block is r(‘ach(‘d. The children again build 
up the black and white blocks in line, then are asked to cross- 
line in pcmcil the squan's on their drawn “ plan ” which corre- 
spond to the black blocks in th(^ line, hollowing the wood blocks 
full inch measure, coloured tiles i in. square and J in. thick 
should be used, to show that it is only the surface measure we 
require ; and to still furtluT emjihasise this point recourse is 
made to i-in. squares of thin card. 

Making sure that the division of the standard foot into twelve 
'^‘(Jual parts is grasped, i)ractical measurements— ?.c. the cutting 
to definite in uichcs, of various 'media, paper, wool, pulp 

cane, wood strips, tape, ribbon, or wire — follow. The children 
are led to understand that the cutting of these pieces of material 
is of some importance, because each piece will be required in the 
making of some article, either by themselves, or be placed in the 
stock-ro(un ready for use when required by the senior class- 
workers. By this method keen interest is maintained, and each 
child is made to fed important. Nothing is to be done which 
does not form a part of a greater whole. 

The subdivisions of the inch may now be undertaken, using 
the cube blocks as before in the first instance. Two black and 
one white blocks together are shown to be equal to three blocks 
with one line showing on the face of each (which divides the 
square face of each block into two equal parts). Hence it is 
seen that three wholes are equal to six halves. Statements by 
the teacher should be avoided, if possible, and efforts made.to 
lead the children to give own impressions of equality. Follow 
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• on with the fourth division of the inch ; but do not fail to give 
practical measurement application at eacli stage of acquired 
knowledge. Let the practical cutting-up of the material be the 
actual test of the teaching ; and should there be a considerable 
number of failures, at (fnee revert to principles and revision. 

With the brighter children — “ higher-grade cases " is the 
accepted nomenclature— a further subdivision into sixteenths is 
possible, with the aid of 4-in. squares of j)aper folded into sixteen 
squares. This leads on direct to surface developments, in which 
two dimensions become necessary as tlui bed-rock })rinciplc of 
measurement used in such handicraft as lardboard-box making, 
sheet-metal and tin ]>late work. 

The use o{ s(juan'd paixu'. i.r. paper ruled in J-in. scpiares (or 
less divisions of tlie inch) and counter-ruI(Ml in distinclive colour 
in% square inclu's, cannot, b(‘ too stronglv advocated for all pur- 
pos(!S where siirfac(' measurement and scale proportions are 
requisite. 

Measurement is an Introduction to Occupations. The pre- 
paration of w'orksho]! stock-room inati^rial -viz. wool, raffia and 
c(dr-rope, for mat wa‘a\'ing and making ; willow, ])ul]) or centre 
cane and ware for I)ask(‘t stakes and making ; wood scrips Tor 
garden edgings, trellis woik and plant sticks; (X)V(.‘ring papers 
for box making ; wraj)])ing ])a])ers, cardboard blanks, wood 
bases for raffia work and baskt't s(‘wing-trays and otlu*r “ surface 
work— will lead directly to cutting to curved and irn'gular lines 
(be tlv-jy traced or ropaxl, l)y th(‘ aid of ])att(‘rns (»r t(nnplates) 
on materials to be used in tli(' boot-making, tailoring, cutting- 
out and dressmaking, leatlier-working, metal-plate and tinv^are 
industries. • 

As a direct pre])aration for the two latter occupations, nothing 
is more suitable than work in ])aper and cardl)oar(l modelling. 
The necessary work is well within the capabilities of many of the 
“higher-grade” lads. Commencing with paper-bag and en- 
veloj)e-makiug and progressing by easy stages fo cardboard-box 
making, considerable dexterity can be acquired without unduly 
taxing the mental or j^hysical powers of any child. 

Imitation *only to be Use4.— In no circumstances should the 
geometry of surface development be now attempted. The 
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imitative method only should be employed. The advice usually 
given to teachers by a well-known superintendent of Special 
Schools and institutions, seeking guidance in these daily difficulties, 
is worth recording here: ''Be experts yourselves, show how it can 
be done by actually doing it yourself loith the children ; you will then 
find no better copyist than the higher-grade mentally deficient person.'' 

The Danger of Monotony. — It may be truly argued that this 
preparation of material for future use ir the workshops will not 
appeal to the children ; that as nothing is being actually made, 
the work will have a deadening effect and become monotonous 
to both teacher and children. But such preparation is the foun- 
dation of modern industrial success, the basis of specialisation, 
and the very foundation of workshop efficiency and economic 
working ; and must, therefore, not be ignored. 

In the preparatory school every effort must be made by 
staff teachers to counteract the tendency of "monotonous work; 
in the early and easy stages it must be “ play,” in the secondary 
or junior shops ” work-play,” and in the final stages, from fourteen 
years of age and onwards, in the senior shops ” serious prepara- 
tion ” to pass onward to the industrial workshops which must 
be established sooner or later under th(.‘ new Act. 

The Time Factor. — We have endeavoured to suggest that the 
foundation of the work in the latter must be commenced in the 
junior classes, and that sequence in progression is desirable until 
the age of fourteen, after which definite trade teaching becomes 
the chief feature of the training. We would further say dhat 
this underlying principle of thorough preparation should always 
bc\ supplemented with what may be technically called the time 
factor. It is far too late to commence talking about completing 
certain jobs within a certain time, at the age of fourteen ; the 
time^ factor must be introduced as early as possible duHng the 
“stock-cutting” periods, the children will readily “speed up” 
their efforts, if they are told how important it is for the credit 
of the school or 'class, that “ the order for the stock-room has to 
be completed during the present lesson.” As to ways in which 
to secure this end ; jocularity often succeeds, story-telling has 
its place, ge’jiial and friendly competition is a pc^tent force m 
creating the new atmosphere of busy hive of industry and 



BY J. H. JUDD 215 

helping to make the inert, inept, and moodv individual more of a 
pleasure to himself and his class-mates. 

The Teaching of Form and Colour. — Conrurrent with the 
preparatory industrial training should he undertaken tlie teaching 
of form and colour l^iMhe former a definite course of plastic 
modelling is the foundation, and provides adequate training of 
the fingers, rendering them suj>]>le, sensitive, and laeile. Be the 
media day, plasticine, pul]) j)a])er, or wax, it can Ix' usial to aid 
the work in fractions, and to mak(‘ more solid any abstract ])ro- 
posals of a third dimmision })rohlem. Without laying down 
any fixed ruk' ol procediirt', wt‘ submit th(' iollowmg as a frame- 
work upon which to build a conqilete training conrs(' suitable 
for sp('('i<d-s('hoo} work up to th(' age of fouitiam y(\iis. 

Acquiriiu^ sense of K/noliiv 0/ hulk' hist, by obsm'vation ; 
s^icond, by ie('lmg ; thii^d, by balainac 

1. Ihe formation of l)alls and gloliiilar forms, using the finger 
and thumb onl\’. (a) hWretingi'r and thumb 0} each hand (mgagc'd 
on one inoco ; (h) lorefingi'r and thumb ol t‘a('h hand used se])ar- 
ately on tw'o ])ieces, i.e. two balls are ])roduced simultaneously, 
one by each hand. 

2. Formation of rolls. From given l)alls or bulk ; {fff to 
required length and dialnet(‘r 

3. Building-u]) a slab or Hat surface', from balls or rolls placed 

side by side, (a) Length aiul width ; {h) making tlu* third dimen- 
sion tjhickness, thus training tlu' sense of touch by ha'ling, i.e. 
holdyig the slab betwiam forefinger and thumb of both hands, 
and by slight pressure where necessary flatten out the surfaces, 
thus gauging the thickness of it. ^ 

4. Building up solids from slabs and forming solids from balls 
and globular forms. 

5. *Formation of slabs, and cutting therefrom bricks in correct 
proportion, (a) From copy ; (b) without copy. 

6. Bricklaying, giving instruction in “ bonding.'' 

7. Slab >vork in building common objects suitable for examples, 
and assisting in reading and seeing ” the requirements essential 
to surface-development in cardboard and metal work. 

* 8. Slab Vork as the basis of building-up natural and con- 

ventional globular or curved surface forms and ornament. 
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9. Simple and conventional tile making, ornament in relief ^ 
and incised. 

10. Modelling from nature, twigs, leaves, fruit, etc., with and 
without ground base. 

11. Map modelling in low relief fromjQat copy. 

12. Relief modelling with reference to physical geography or 
picture making. 

Modified to suit the capacity of the children as to lowers of 
manipulation and imitativeness, a course in plastics is of un- 
doubted value and can be made the groundwork of much future 
industrial teaching. 

The sense of colour is very strongly marked in many cases of 
mental weakness, and very little eflort has to be expended in 
training these abnormals to acquire a complete mastery of colour 
treatment in bold masses. Experience shows that pastel or 
brush work adds materially to the joy and tecination of school 
life. The matching of tints in the junior classes can be taught 
concurrent with tlu^ practical cutting of wool and cloth for rug 
making, and the knowledge of the spectrum colours can be fixed 
by the use of coloured tiles or blocks during the number-teaching 
le^on. 

It is not bc^yond the capabilities of I'nany of the higher-grade 
children to invent the pattern of a rug or piece of weaving, if the 
groundwork of the process is taught by the aid of coloured 
strips of papt;r or laths, { in. in width, threaded or woven into a 
sheet of paper or ])repared clotli, slit in the centni into stfips of 
corresponding width to leave a clear margin all round. ’ The 
sequence of lessons would involve naming coloqps at sight, 
matching strips, harmonising for effect, contrasting for effect, 
nurnbiT teaching, and construction. 

Interest is maintained by reference to ancient ways of weaving, 
rush 'mats; wind screens, how birds interlace twigs and fibres in 
making their nests, how household linen and wearing apparel 
can be repaired, • how men invented machines to do the same 
processes of interlacing fibre and wool in order to* make large 
pieces of cloth, and how coloured materials enhanced the value 
of the work fr/om the very earliest pfiriods df history#^ • 

Resulting Occupations. — The elepients being once grasped, 
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•practical work quickly follows in the making of mats, tidies, etc., 
with the paper strips in the junior class; straw mats and raffia 
as ets in the junioi shojis ; and weaving proper in the senior 
vShops. Thus a course of simple mat designing, incoqxirating 
number and colour, will* lead up directly to dexterity in the 
manipulation required in several occupations which art' assuredly 
remunerative. 

Ignoring the colour phase of the preliminary work in mat 
weaving, the occupation may be made tlie groundwork of cane 
and raflia weaving, Indian bask(‘h\\ rush and caiui chair bottom- 
ing, willow and splint baski't making, and coir mat making, any 
or all of which have a (hdinitc^ remunerative possibility, if carried 
out in the senior sh(^])s on a ('orn'ct commercial basis. 

Teaching the Coinage. Concurrently, or at least associated 
with the teaching of flu* N^ajue of linear and surfacit measurement, 
should be tauglit th(.‘ valiu^ of th(' current coins of tlu^ rc'alm. 
Every teacher engagixl in s])e('ial school work knows full wtdl the 
deep interest dis])lay('d by tla^ children in “ keeping shop,'' 
weighing, selling, and buying. All such inten^sts aw. ('overed by 
our statement that i7i the early and easy stages all instruction 
should be given through play. ^ 

Elementary Woodwork.^-MiK'h divt.Tsity of opinion exists as 
to what can be considered (‘kanentary woodwork, because; every 
piece of woodwork construction is com])os(;d of elements which 
in themselves arc* elemental, i e. involving the same* processes 
of tool^work, the; same “ scdtmg-out," and the; same; tinish, as 
are required in the schem(‘s cjf woodwork recognised by the Hoard 
*of Education <is Manual 1 raining. The recent introduction pf 
slabwood, whittling, jig-saw, and strip woodwork into the ordinary 
school curriculum as a phase* of educative handwork undoubt- 
edly maRes a distinction betwee^n the work of the carpenter, 
joiner, or cabinet-maker, and that of the school class-rodm. We 
shall attempt to show that the* higher phases suitable for the 
special-school ^workshop have a foundation in the strip wood- 
work construction, and that whittling and jig-saw work have a 
place in a general scheme of training of normal children between 
the ages of nine and tw^ve, or of children whose abilities approxi- 
mate thereto. * 
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The introduction of the knife and saw is assumed to hav^ 
been made during the practical cutting of stock materials ” 
lessons, therefore we submit a groundwork which has proved 
efficient. 

Whittling and Jig-saw Work. — SofI, clean-grained, white or 
yellow pine not more than J in. thick is required, together with a 
number of templates or patterns of animals, birds and reptiles, 
human figures, geometrical forms, limbs of animals ^ind men, 
and other similar outline forms, including maps of districts, 
counties, and countries. Colour-work is also included. 

Briefly the method of procedure is as follows : Select a pattern 
within the scope of the average child in the class, then if possible 
let the children dedermine the size of the piece of wood required 
to copy the pattium ; obtain the wood from the stock-room and 
distribute tlu^ ])ie(:es. Trace the ouUine (in black-lead) of the 
selected pattern and proceed to whittle — cut with knife, with 
and across the grairv—away the waste material to the outline, 
then finish the rough-cut (‘dg(‘s with file and glass-paper. Smooth 
off the flat surfaces with a glass-paper rubber, and proceed to 
colour where it is necessary. 

As soon as the children acquire the knowledge to use the knife 
without splitting the wood along thc^ grain, then more intricate 
forms may be introduced, and fascinating moving toys become 
a feature of the scheme. 

'I'he use of the jig-saw — a type of fret-saw with a much stronger 
blade— is brought in for cutting the more intricate, curved edges, 
and for inlay or insertion work in map or picture making. A 
fiill range of patterns of equivalent difficulty will serve to giv^ 
variety to the class work and materially* aid the teacher in at- 
tempting knife work with a class of children impossible of ordi- 
nary classification. W hen movable parts arc being fiHed, care 
is ncccSsary in boring the holes through which the joint con- 
nections arc placed. For medium-sized figures, animals, etc., 
these holes shbuld be I in. diameter, and be bored with a twist 
bit and archimedean drill stock. Bifurcated rivets of soft metal 
(aluminium by preference) and washers to fit should be used for 
jointing, • ♦ • 

Strip Woodwork.— A few extra tools a‘re required now, i.e. 
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•a try square, a hammer, a small bradawl, and a cuttinp^ or sawing 
block, fitted with a piece of in^i on which to clinch or I urn over 
projecting nail points, fhe material required i^^ ck^an-sawn strips 
of whitewood, pine, or spruce of various widths and thicknesses ; 
the most useful being I \ in. or j in, I in. x jj in., \ in. x 
i in., 4 in. x in. ' 

The preliminary training should be so arranged to develop 
dextcrity,*in nailing, as upon this o])eration will ver\' largely 
depend the whole siTies ol ])ossible models. Knowledge* ol length 
having been acquired during the “ ])ra('tical cutting” lessons, 
very little difllculty is founrl in cojning any giveoi mode*!, 'fhe 
scope of models is pr<i( tu ally unliinite'd, and nu'thods of sound 
construction are possible wh(*ii a chisel 1*5 added to the* t‘(]iiipment 
for the senior lads. 

JVIodelsgu'ing mechanie ^d movi'iue'nt. bridges of various tyjies-- 
as cantilever, suspe'hsion, <ind girde'r - she'ds, barns, and iarin- 
houses, railwav stations and landing stage's, dolls’ hoiise^s and 
furniture, house goods and ('battels, loco, and traction ('iigines, 
motor cars and aero])lanes, have* all Ikh'U ('oiisiructi'd b\' children 
in special schools, since the introduction of light woodwork in 
19(^3. 

Teachers who are intending to mak(' light woodwairk the 
preliminary training-ground for tlu* mon^ stiT'tly joiiK'iy or ('abinct 
work in the S(‘iiiur section and tin* worksho])s are adxased to con- 
sult any of tluj publish(‘d text-books on light wo(jdwork, and 
lay out a ccvirse of work suited to tii(ur own n'quirernen’ts and 
the capabilitii'S of the childn'ii under their charge. I'Ik^ children 
*very rarely ti^e of the work, and many quickly sliow^ marked,, if 
not abnormal, ability* in the use of the hainuKT and saw, and 
individual work of high quality both as to construction and finish 
is sometimes obtained. 

The models made may be toys suitable for distrilfution' at 
Christmas, as contributions to children’s homes and hospitals, 
or, in the higher division, of saleable arti('les, silch as hair and 
tooth brush racks, and soap boxes, brackets, tidies, pen and 
p>encil“boxes for school use, photo frames and easels, etc., etc. 
The limits of *possibilit*ies arc*»detcrminable only by* the limit of 
resourcefulness of thfe teacher »and the efficie’ncy of the training. 
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Light Metal Work. — The introduction of forms of metal-work 
by some special-school teachers, and the success which has been 
obtained, more than justify a few particulars of some of the 
phases and processes possible. The choice of material will be 
determined by the particular kind of Work it is desired to take 
up. Of the baser metals, copper, tin-plate, aluminium, brass, 
zinc, pewter, and duralumin are suitable for decorative work, 
whilst mild steel, bronze and hard-drawn copper in wife or strip 
(rolled, not sheared) are essential for wire and scroll constructions. 

The tools required arc simple and few in number, and the 
general equipment need not involve anything which cannot be 
used in any ordinary class-room ; whilst the instruction neces- 
sary to produce effective results even in the lower classes is well 
within the capabilities of the class teacher who has little know- 
ledges of handwork processes in genergil, but who is able to apply 
her acquired skill with pencil and brush In the production of 
artistic designs, which can be reproduced in any plastic or model- 
ling media. As sheet metal is included under the latter term in 
this instance, all that is necessary to acquire is facility to modify 
the treatment of the media, so as to produce the desired result 
in the most effective way. 

As with all the other occupationi suggested in this article, 
the ultimate idea of vocation must be a determining factor — 
after the purely educational — in drawing up the scheme, or in 
conducting the work in the school class-room. ^ 

There is a more sure vocational end in a well-devisee^ scheme 
of light metal-work than is possible with several of the occupa- 
tions now being worked in the schools for physically defective* 
children, many of whom have a keen perception of the artistic, 
and quickly grasp the rudiments of modelled metal-work in low 
rehef. 

We commence with what is sometimes called stitching, i,e. 
tracing the outline of a design by means of a dot-punch, which, 
when lightly struck with a small hammer (or a flsit sea-rounded 
beach stone), makes an impression on the thin metal like a large 
full-stop, the metal being nailed down to a piece of soft pine-wood. 

{grounding, using and following on with vafious forms 'of 
grounding tools in 'producing surface ornamentations, without 
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any attempt at modelling or raising ; the required effect being 
obtained solely by the impressions made by the tools used. For a 
guide to pattern design at this stage, recourse may be had to the 
trade catalogues of printers’ t>qx' makc'rs. and iiitellig(Mit ob- 
servation of the wares to he obtained in the many bazaars and 
emporiums where fixed priees rule. 

Piercing may next be attempted ; first by means of direct 
punching out the holes required by means of jniiiclu's, made 
from piecR of steel of square or round section not nion* than 3. I in. 
or 4 in. long and hied at one end to the size and sha])e reciuired. 
For thin metal (copper, tin, pewter, zinc, or aluminium) a in. 
wire nail filed at the point end to the desired shape will answer 
all requirements. 

Place the piece of metal face downwards on a block of cast 
lead, or a piece of hard wood cut Iroin a tree bough or small 
bole*, then with a well-difi ( ted hammer-bh)W dri\’(' the jninch 
through the metal, thus cutting out the reciuired hole. 

If worked in conjunction with th(‘ advanced grounding, the 
value of both proc(‘Sses can be enhanc(‘d by making tlu^ holes 
to ht so-called “ jewels,” pieces of coloured facet glass, mother- 
of-pearl, coloured sealing-wax, or a contrasting piece of niida), 
these being held in jiosition by ceiiKuit. or a bac'k ])iece of suibible 
material, according to the juirpose for which the piece of metal- 
work is intended. 

Attempts may now be made with moddhng in low relic I upon 
very thm metal— copper or aluminium slK'ct laid on th(‘ soft 
pine w#rkinf^ block, on which is glued a ])i(M:(^ of thick f(‘lt, and 
^using the ordinary box-wood modelling tools to mak(' tlu' im])res- 
sions in outline as a prelimmarv to the more ambitious rei)oiisS6 
and hammered tooling*, flu^ use of these wood tools in working 
thin me^ls is of very ancient origin ; it is more than ])ossible 
that the remarkable beauty of some* of tlu^ illummating,done*by 
the ancient scribes on the initial letters of their scri])l is due to 
the use of pure gold modelled and filled as recjujred ; certain it 
is that the art is lost and that modern gilding does not give the 
lustre of the ancient work.* 

^ The design^ usually •applicable to this stage of the work may 
be copied direct frojn low relief work in clay, plasticine, wax, 
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or wood carvings ; in fact the metal is only another media of^ 
expressing the art of modelling. 

Working from the front or back of the metal is permissible, 
the best method being determined by the required result. 
When the modelled surface is required to approximate to high 
relief, the ground or working block of soft pine is replaced by a 
thick pad of felt — such as is used in the kindergarten occupation 
of pin-piercing outlines. Care must be taken not to over-strain 
the thin metal by heavy pressure on the modelling tools, or fracture 
will result. 

Although copper has a very high ductility and will stand 
rough usage to a most remarkable degree, constant working on a 
particular part will render the metal brittle ; but the ductility 
may be restored by allowing the llame of a spirit lamp to play 
upon the part under treatment until it assumes a dull red heat, 
and then suddenly immersing the metal in c^)ld water. The pro- 
cess is called aimcialing the metal. When cold, it can be again 
worked as before. 

The work produced by this method can be used for embel- 
lishment of other pieces of work in wood, leather, or cardboard, 
bging esj^ecially suitable for such saleable articles as glove, tie, 
handkerchief, and card boxes, brush b^cks, mirror frames, blotter 
covers, book corners, finger and name plates, match-box covers, 
belt buckles, and many other similar articles of utility which 
provide a good background for the cement filling, which is neces- 
sary to maintain the thin metal in the modelled relief. • 

It is now an easy step to surface repousse ivork in thicker- 
gauge metals. The first attempts should be made with soft pine# 
a5 the working block, and the. piece of metal securely attached 
thereby by being turned over on two if not all edges and nailed 
parallel to the working face. The results will approximate to 
the^ worl^ done by the previous method, but ordinary steel or 
metal tools will be used throughout. 

Should the noise caused by the hammering be distracting to 
sensitive nerves, much of it can be avoided by placing the wood 
block on a close canvas bag filled with fine sand, which gives a 
fairly solid foundation, and conse^quently assists, the hamii\^r 
in raising the metal during the process. 
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As soon as facility in using these tools has been o])tained 
and the children have become used to the more refractory ma- 
terial, the wood foundation gives way 4o the “pitch block," the 
orthodox medium for higher-class work in both baser and precious 
metals. 

Further details will Le* found in the article on Repousse 
Work in this volume. 

Drawn hire work is another phase of light metal-work. 
The wire^ay be straight andcrim])ed, co])]vr('d, tiniK'd, or other- 
wise treated to minimise the tendency to rust. Ih’rt‘ again the 
tools required are very h^w in number, and jwoN'ided the wire 
does not exceed No. 12 Im])(‘rial Standard (iaug(‘. llu' work will be 
found to be well within the physical powers of tlie children at 
twelve yeais of age. 

Almost endless article's of utility and sah'abh' value* can be 
made, such asscewer^, toasting forks, sponge' baske'ts, soap l)askets, 
flower holders, lire guards, grids, draiuea^. glass hohlers. menu 
stands, pe)stcard and letter racks, l)e)iliug baske'ls and otlier 
kitchen utensils and re^ceptacle's. (kire'ful e)])se'rva<ion by the 
enthusiastic teachers will add materially to the list, whe'u once 
the tool manipulatieiiis arc mastt'red. The' chief h'ature of t[|e 
process is adequate; rigidity of the cemstruction, withe)ut having 
to resort to soldering. * 

Definite measurt'mt*nt of tlie* lengths of wire re'cjuin'el for 
each element of the; piee e of work under e onstruction must of 
necessity be an essential to com])le‘ting or producing a saleable 
article i theRdore care must be* e‘xe;rcis(Hl in the* sele'ction of the 
^workers, or seune me'clianical device* must be; adeqited which will 
eliminate Uie thance of failure;. With the' lighter wire* the* stodc 
lengths could L? prepJireel by the; juniors, as advis(*d pu'viejusly 
for othej^ media; but for the heavy, .amu; little dilliculty is ex- 
perienced. ^ , 

Ribbon metal is the next develo])ment. This readily lends 
itself to ornamental treatment, either as a unit or when used in 
combination with sheet metal, plain or surface worke-d. 

The work differs entirely.from that known as “ bent iron work," 
which is usually of sucji a flimsy and unstable character as to 
render it unsaleable.^ 
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The metal used for ribbon work is flat mild steel rolled cold 
from drawn wire to required thickness and width. For the light* 
articles No. 19 I.S.G. and ^ in. or in. in width is most suitable. 
For heavier work, gauges 16 to 13, | in., in., and J in. in width 
give strength and effect. Bronze, and an alloy of aluminium 
commercially known as Duralumin,* are both suitable metals; 
the latter especially so as it possesses all the characteristics of 
mild steel with the added advantage of not being affected by 
rust. ^ 

The tools required are few in number in excess of those already 
required for the preceding phases. Two or three pairs of strong 
round-nosed pliers, two tapering beck-irons, a few bending pins 
(I in. and i in. pieces of tool steel rod about 3 in. long to be fixed 
in pairs in the bench vice), a few twist drills (No. 19 to ^ in.), a 
small bench drill stand (hand wheel driven), a few rivet snaps 
and flat chisels, with one or two bench anvijs (th(*sc may be dis- 
used laundry irons, mounted on a wooden stand or let into a tree 
bole 6 in. or 8 in. diameter) will be found sufficient for a class 
of ten or twelve lads. 

To ensure saleable goods, it will be necessary to resort to 
mechanical methods in forming and copying the ornamental 
curves ; a good plan is to follow the method adopted by the 
iron shipbuilders, i.e. peg out the required curve on a plane 
surface, placing the pegs inside and outside, at spaced distances, 
so as to form a guarded path or track. The metal strip must 
then be curved graduall}'' until it fits between the pegs quite 
freely. A number of similar curves may then be repi^duced 
alike in every detail. Very elficient pegs for this purpose are^ 
used gramophone needles. 

The jointing together of the several elements of the piece of 
ornamental ironwork is either by paste soldering, rivets^ or ball- 
head bolts and nuts ; the latter being most effective upon large 
work in the heavy section metals. 

Fire screens, lamp ^brackets, canopies, gas and electric globe 
holders, fire-iron dogs or rests, flower vases, fruit-dish supports, 
cake stands, grills, various racks for hanging and standing, 
table kettle stands — designs of which are available for adaptatij>n 
to the observant instructor at alAiost every turur-are saleable 
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^ articles, entirely within the possibilities of the vocational section 
of institutional life. 

There is no reason why metal tojf making from sheet metal 
should not be a distinctive feature in continuation institutions 
for Mental Deficients of ^ the higher-grade tj^x's. Such toys arc 
imported from the Continerit in very large quantities, and there 
certainly appears to be an opening for considerable dt^vf'hq'iinent 
in this rfiase of metal working by the governing authorities of 
some of nic residential schools and institutions which are making 
handwork a source of revenue. 

It is not within the range of this article to giw minute par- 
ticulars as to methods and processes in carrying out courses of 
metal-work, rather is it to suggest possibilities and dev(dopinents 
of work that are already being done in some schools, and to micour- 
age other teachers to emulate the examples set by flu'ir ('olK'agues, 
wht) are called upon to furcate a new almosjihere in which tlie 
children committed to tlieir charge shall r(‘C(u\'e a moral and 
inspiring training, directly leading to true ha]>])iness and self- 
respect. 

Heavier \Moo^vfoxk.~Carpcntry, Joinery, and Cabinet Making . — 
It has already been jxovfxl beyond question that in “ elder bci^'s’ 
schools ’’ woodwork on liiu^s similar to manual training in AnivUX'an 
schools is quite within the numtal and physical ])ow(TS of high- 
grade mentally deficient lads of ohvan years of age and u])wards, 
and that, given craftsmen teachers, salrable aita'les ol /g)od con- 
structidh can be produced ; but so lar as W(^ know, no real attempt 
has b«en inade in any Dav Spi'cial School to sNstmuatisf^ the 
\ manufacture of any marketal)le artif hg or to introdiief' machine- 
prepared details for ensemblenumt 1 la* instruction is given on 
general educational hiu's with a bias to vocational finish. 

The^riaking of such household art id ‘S as housemaids’ boxes, 
racks of various kinds, s((‘])dadders, footstools, chair laflder^ or 
combination ste])s, soap boxes, dog kfuuK'^s, nesting boxes, clothe’S 
airers, feeding troughs and othtu* rough and semi-*lmished articles, 
could well be*undertaken on a fixed time basis, pro\ ided a market 
could be found or created •and a reasonable guarantee of delivery 
given. , . ^ 

At present; the ,permissi\;e character 4>f the Education Act 

III— 15 
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which deals specially with detectives, militates against successful 
training of the lads in thn^schools named, even if the extended 
period, i.c. the two years irom fourteen to sixteen, be entirely 
given up to trade teaching. Of necessity the progress made 
by these subnormals is very slow, and therefore a knowledge of 
the higher branches of these woodworking industries cannot 
possibly be acquired under existing conditions. The head 
teachers of such schools have to determine which pha^ of the 
work will be of most value to the individual concerned, and must 
arrange his curriculum and time-table accordingly. 

The moral training of these lads being equally as important 
as is their future vocational training, a double factor is present 
which has no counteiq)art in the industrial workshops, and, 
therefore, specialisation up to the age limit of attendance is not 
possible. 

The introduction of high-speed * wood\vorking machinery 
into the school manual training or woodworking room would 
introduce an element of great danger, without giving an equiva- 
lent advantage, and unless machinery can he used for the pre- 
paration of the rough material, the productions of the half-trained 
in(^pt cannot possibly enter into a competitive market. For these 
reasons, therefore, we do not advocat^^ carpentry, joinery, and 
cabinet making as trades suitable for vocational training in 
special schools. 

An extension of the woodcarvers’ art, in the grounding of 
panels, pediments, chair backs, and other details of ^furniture, is 
very desirable ; many of the lads are artistic in tempefament 
and develop latent talent under careful tuition, wjiich could be* 
very easily made remunerative if more attention were directed 
to possibilities. 

Raffia, Cane, and Willow Work. — While it is difficufl to say 
truly wtfy these two industries have found such favour with 
special -school teachers, ♦the fact remains that, as far as we have 
been able to ascertain, every Special School working in the United 
Kingdom is now taking, or has taken, some phase of one or 
other of them. The cheapness of the material, low initial cost 
of the equipinent, and the fact ttrat a R,rge proportion of the 
teachers are Froebelfians who hare been ‘required to possess 
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IPiyfc knowledge of the craft as liandwork before being certified 
^Refficient, are no doubt among tlie chief causes. 

K" Certain it is that the children rfadil}^ ^PPlv themselves to 
pthe work, and under expert craft teachers, become clever workers. 
pVery much of the junioi;work in ralha is valueless as productive 
jvof revenue, owing to the ’amount of time n^cpiiied to produce 
‘ anything like saleable articles, but it has a valuabl(‘ ('diK'ational end. 

W e ^ave seen childnm, pron(‘ to very vici(nis habits, rendered 
tractable and docile under the fascination of pattern weaving, 
and others who showed no interest whatev'er in landing, writing, 
or number, (mter Irt'cly into conversation with tlu' teacluu* and 
discuss in tludr own way the particulars of form and dinrcmsions 
of coiled basketry. 

The work has a distiiut effect in moral training, and for that 
reason alone must be considt-nal of valiuc d h(* nMdiness with 
which the most backwaVd children “ ])i('k u]) ” tla^ technical 
terms, weaving, skewing, randing, staking, waling, and the facility 
with which tlu'V use tlnmi is ])ositive ])roof of a('(piired know- 
ledge tlirough handwoik 1 he ])roc{‘dure, so far as tlu^ sim])le 
weaving is conceriK'd, is a foundation for the inaalh'work lessons 
in darning and mending wov(‘n fabrics. In th(‘ Ann'rican scImioIs 
raffia is often introdiic(‘d befoni th(‘ fiiu'r threads, bee ruse of its 
suitability for children of both s(\\es. 

It would be advisable for the non-craft tixuher to remember 
tliat the weaving jirocess of fabric work dilb^s considerably from 
that of the more refractory material, and thcTcion^ the technical 
terms^whicfi are used for one industry do not altogether ajiply 
to the other^ The distinct use of ])roft‘^sional or trade termin- 
ology and terms should be acquinal from the trad(* t(‘a(:h(Ts, and 
wherever the junior work in pith earn* is inttaided to be the foun- 
dation#)! trade teaching the correct nomenclature should be taught 
from the commencement. • » 

Possibly in no otluT industry— th(?^elem(mts of which are 
included in Special Schools Handwork - does thesamateur work of 
the class teacher show .up so strongly against that executed by 
the children under craft ttxichers. TJie cause is undoubtedly due 
k) Froebelliftn training on *jtrictly educational rather th^n on 
pre-vocationAl lines. 
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As many of the processes applicable to centre cane work are 
not applicable to osiers or willows, and as the latter chiefly con- 
cern revenue value, it a])pcVrs to be politic to delegate this phase 
of basketry to the vocational classes, where under the specialist 
teacher the conditions of industrial slujp practice will be fully 
acquired. 

If attention be given in the lower senior classes — of both 
sexes — to the making of wood-base serving trays, tuscan straw 
bags, chair bottoming in cane and rush, and the covering of glass 
bottles, a certain amount of revenue can be gained without the 
industrial time-limit being a disturbing factor. 

Storage of Cane and Raffia.—The storage of the centre cane 
and rafha is very often a diflicult problem with staff teachers. 
Various methods have been adopted, but each has some inherent 
defect which prevents universal adoption. Perhaj)s, of the 
number known to us, the separate ca^nvas bag is the best for 
ordinary purj)oses. 

Thes(i bags- -made of strong unbleached calico or twill — are 
about 6 ft. long by or 3 in. diameter, o]:)en at both (mds like 
a tube, and liave four round rubber l)ands sewn in, under tapes, 
at lequal distances of 2 ft., and each bearing a b(;ld number 
corresponding to the si/e of the cane which it will contain. 

On receipt of the bundles, the ties are released — except the 
coloured one at the doubled end which denotes the quality — 
and the doubled end pushed through the tube bag, expanding each 
rubber ring in passing, until about 4 or 6 in. of the doubled end 
projects beyond the end. The coloured tie is then refnovei and, 
if thought necessary, ti(‘d to the mouth of the bag. The bags may 
be suspended from nails or holdfasts driven into the wall of the 
store-room, or from some similar titment in the class-room, the 
doubled end of the cane being downwards. It is then^ very 
ea.s> matter to withdraw a length, by taking hold of one of {he 
loops and drawing it out about 4 in., then pulling out entirely 
one side of the loop, and finally the whole length. The rubber 
bands will close upon the remainder and keep all neal: and tidy. 

The hanks of raffia may be treated m a similar way, provided 
care be takei\ to remove any tanglement <which may have beeji 
created by careless packing in the , first instance, and that the 
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butt or stalk ends are clean cut across alter the bag is put on. 
Do not three-plait or braid the hank ^hen using th(‘ bags. 

The storage of osiers and willows is a ])roblein under any 
circumstances ; but with a little forcthouglit much of the present 
waste of material can !)(• a^voided. 

0® receipt of a “ bolt,” o\)rn it out and select the rods which 
you consider most suitable for }>articiilar ])has('s of the work, 
as wca%’ers, stakes, by-stakes, ct(' , remembering tliat a first 
sorting has taken place on the ]>kintation, and therefore the 
“ bolt ” is consid(‘red by the growcas and factor^ to api)roximate 
tliroughout to a certain trade name and qiialit\'. 

For storage a series of open stalls - boxes about a ft. cube — 
with one face ((‘xce})tmg about f) in. from the bottom) removed, 
and at varying heights above th('se iron rings (hinged to swmig 
downwards) are fixed alopg a blank wall of th(‘ room; the butts 
of the rods stand in* th<‘ boxes; and tlu' ti])s arc* passcal through 
the iron rings. Thus full facility is giv(m for extracting any single 
rod without making chaos of the wliohe 

What Objects to Make. 1 h(‘ ( rafts t(\ac]i<‘r w ill b(' best able 
to plan out a dc'jinite ( ours(^ of sho]) work suitable to the ability 
of (‘ach lad, tlu'ndon* only an outliiH* of ])ossil)I(j artich's of marT:et~ 
able value are hercj gixam^ Scpianx oval, and round trays, sejuare, 
round, and oval baskets (open and witli lids), sfi('k and umbrella 
baskets, round, srpian*, and angular lincm bask(ds, dog kennels 
and bi^d cages, tea stands with two or mor(j ticus, garcFm chairs 
and tables, 4)icnic, luncheon, and motor baskets, and in the heavy 
work, ^bottle and carboy casings, dress baskets, ski])s, and hampers. 

All these* are possible in institutions with lads and adults 
working under detiiu^e trade tuition and spi'cial supc^rvision, and 
especially so when each workiT is financially inter(‘sted in the 
w«yrk ifito which he is ])utting his em'rgy. It sliould be a feature 
of the vocational work of the special schools and iustilutions to 
encourage each worker to give of his best^ by giving him or her a 
proportional^ share of any revenue which may*accrue fnjm the 
sale of the goods producfeij. 

Tailoring. — The introduction of clothes making and repairing 
ihto Special ^Schools fias becfln so far marked witl? succcssf and 
there agpears to be a distfnet value attached to the traityng 
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given. Subnormal children do not object to monotonous routine 
provided the interest of pro^duction is maintained. 

In a Day Special School all the paraphernalia of a tailor's, 
work-room may be in full use by lads of twelve years’ average, 
carrying out the behests of a practical tailor. By carefully 
distributing the work of making a complete suit of clothes, the 
teacher can have each lad doing his best on the modern factory 
principles, where division of labour is the controlling factor. 

Although the study of the human figure may not be attempted, 
the more expert of the lads may be trained to draft patterns on 
squared paper, from actual measurements — from a simple pocket, 
througK the gamut of sleeves, collars, vests, pants, shirts, knickers, 
trousers, and coats. True block patterns may be used for particu- 
lar details, but even in these cases lads show an intelligent know- 
ledge of what is required of them. The results which arc produced 
in finished and unfinished garments prove beyond any doubt 
that, given the right teacher, an excellent groundw'ork of what 
may be called a home industry can be obtained by both sexes 
in Special Day Schools where senior departments exist. 

We are not called upon to discuss the work which is so effi- 
cici?tly done in residential institutions, where practically the 
whole of the clothes required by the residents arc manufactured 
on the jiremises ; rather are we concerned with such phases of 
preliminary vocational work which offer a reasonable return for 
the public money exjiended on a more oi» less permissive education. 
Broadly speaking, there docs not appear to be any reason why 
clothes making and repairing should not be a strong feaftire of 
every Day S})ccial School. It undoubtedly brings home life 
and school life closer together. Also it must tend to remove that 
element of neglect of self which is such a common fault with 
the lower-grade workers, and by so doing will have a m'Oral^iji- 
fludnee fo‘r good on many who at present do little to keep them- 
*selves or their offspring decently clothed. When reconstruction 
is included in th6 scheme of work, the cost of material for instruc- 
tion is considerably reduced. All that is necessary in this case 
is an adequate disinfection method, \o avoid possible health 
troubles, and careful supervision df the dismembeiment of the 
disused clothing. 
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Boot Mending and Making.— What has been written above 
applies with equal force to the maki^ig and repairing of boots, 
clogs, and other footwear. The repairing section is always a 
popular one, and rarely can one find a boy or girl poorly shod in 
a Special School where father work is carried out. Ihe facility 
with ^hich the elder lads use the hammer in preparing the sole 
leather on the lap iron is most marked. 

The%tools required for repairing are few and chea]\ and can 
be obtained at any grinderv establishment. An old laundry iion 
with or without the handle brokem otf or removed is an efficient 
lap iron ; the pegging or cut-bill awl and sliarjHmmg strop may 
be home-made; and about 5s. will ]>uivhas(‘ the necessctiy iion 
foot, knife, hammer, nippers, glazing and fon'part irons, rivets, 
brads, pegs, etc. It will not be necc'ssary completidy to duplicate 
these tools for the twelve or mon' lads in th(^ class, and each 
instructor will detcrmine*for liimsidf the full e{iuii)ment. 

Very little prcdiminary work is iKuessary befort‘ (‘ach lad is 
interested in prejiaring the worn lieels of his own boot to receive 
the new lialf-heid pu‘ces, which are often cut ready and bradded 
with two rows of cut-bill or Fnmch brads round the outer arc 
of the leather. After th(‘ heel of tiie old boot is \nv\Kircd^ t.e. 
the worn pieces removed to a straight line cut across the heed 
leather the half-heel pide is titled neatlv to the (Mlge and fixed 
in position by means of (‘ight | in. rivets drivmi home into the 
lower heel leathers. Pn|^ress is quickly made by the lads, who 
really love to take part 111 the noisy operations involved. Ihe 
remdCal of' the worn soles follows, and demands a little more 


careful tuitign to ensure Rood resnlls. , . • 

The several littli; tricks of the trade are of themselves inter- 
esting and are appreciated hv the lads, who begin to feel that 
th£V ke capable of really doing something worthy of commenda- 
tion. The various lines of liaiid-made and inachiiie-^^iwn boots 
provide a variety of operations which ejin only be mastered by 
the practice which is aflorded the workers who. have the run of 
a large school, in which, are found all qualities of the bootmaker s 
art in all stages of repair hnd dilapidation. 1 he wetting, flecking, 
drying, and4iammeririg of tl<? sole leather, levelling up the under- 
sole, are all 'independent operations, requiring just that amount 
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of simple care which the mentally deficient so readily give when 
interested. ' 

There need never be latk of employment for those big lads 
who are almost beyond management, so long as one lets them 
know that one is looking to them to keep all the footwear in the 
school in order. , 

The work need not be entirely classified as suitable only for 
the boys, because there are operations in which elder girls can 
take a hand. Patching, botli hy the stitching and shiving methods, 
recjuires just that neatness of finish whicli is usually to be ob- 
tained from the girls who have had a full course of needlework, 
wliilst Several of the finishing operations, c.g. knifing up, paring, 
pcening, buffing, heel-balling, and sock-fitting, can very well 
be done by them. 

In the organisation of the school curriculum so as to include 
what may legitimately be called Home Industries, every oppor- 
tunity should be given to include any necessary drawing, tracing, 

’ and number work, which may have a direct bearing on the economy 
of the material used in (fither industry. 

Two of the most serious fauhs in the handwork methods as 
practised in Day Special Schools are the unnecessary waste of 
materials, and the absolute disregard of ^Ihe wrong which is being 
done to the children in permitting them to accpiire careless habits 
in planning without thought as to the value and cost of the material 
thus wasted. i , 

In institutional life the discipline is of a more, restrictive 
order, which tends to make the whole of the vocational Vork 
distinctly industrial, careful watch being kept to avoid un- 
necessary waste of materials in every departipcnt, with the result 
that much small repair work — especially in the two industries 
l>reviously considered — costs very little, as the cuttings ot 
goods are ^itilised to tlie fullest extent. 

^ Ornamental Leather Work . — Leather Valise and Bag Making . — 
It is claimed by some that the leather ornamentatior\ is superior 
to carved and moulded work in plastics, ‘especially where light- 
ness and elegance with ec©nomy of cost are desirable. It is 
not a^ected by heat or damp, wilUbot bfeak nor ?hip, and if 
certainly improves witb age. With ‘children of special ^artistic 
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handwork ability elder bo\'s and twirls — the occnpation is (ascinat- 
mg, and it is also revenue earning, d'he inati rials re([uirc‘d 
consist ot prepared sheep-skin, teclnaically called basil leather, 
which is usually nut-brown in colour and of line texture, riie 
waste cuttings from the currit^r’s l)lo('k, (ailKal shnau* leather, are 
requisitioned for small details and lilmgs. 

The tools are few in number: a })air of (ailting jdiers, a 
veiner, ^ shar]) jJimknife, a lim' bratlaul, a jriir of tine-])oint{Hl 
scissors, wire of various sizes, liquid glmg and lorming moulds 
as required, may be ((»nsideretl a full e(|uipment. * 

Ihe etficiencx' of the woik is dependent almost (Uilirely on 
the artistic tenq)erament and craft ability of llu‘ teai lnu', coiqiled 
always with the ]'>ow(U' to imj)art th(‘ a(a[inred tcahnit'al skill 
and knowledge and to (rnthuse the childnm to ennilatt' the pro- 
cedure and methods of working as shown by the di'inonstrations. 

•The groundworl>^ or pngiaratoiy singe should be work in 
plastics, coj)ied from iiatur.il forms, l(‘av(\s, llowers, (dc ; and 
the junior work, the cutting-out in onllim' simpki l(\if forms 
and petals neidy for (‘iisenddlmnimt. 'i'h(‘ woik is (‘Ss(mtially 
liandwork, involving a fnn' use of tli(‘ lingms and thumbs in 
modelling the moist and ])hant materials to tli(‘ re(j»»ii\‘d fojms. 
The modelling ]>ror<*ss aj pro\imat(*s to that adojitial for the 
metal modelling, as detalh'd iireviously, and the ap])lication of 
the finished products may also follow (Jii the suggested lines. 
The extent to which dc'^dopmcmt may b(‘ considc'ri‘(l desirable 
must Be' determined by the t(*a('IuT, as must also the? jirecise 
natui'i of tfie tooling ornament and mounting of the jKiiiels or 
plaque. 

Anotlicr phase of leatlau* work esjiec ially suitable for girls, 
in wiiich suede leather is used, is the* mamil.K ture of dorolhy 
bags, firing purses, ])elts, bows, and hat ornaments, winch com- 
mand a ready sale at veuy remunerative ])ric'es, (S}^H:ially% so 
when modelled or hammered co])per is ijicorporated in the pro.-<» 
ductions. • 

Effective* ornamentation is secured by punclied, (l(\an~cut 
holes round the margins of the bag.s^ and th(^ expanding ])ieccs, 
through which -is passcid a na^-row strip of l(‘y.lher “ ov^ercast " 
the whole together. The suspending straj^s are secured to the 
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bag by leather knots, the armlet being a ring*^of oxidised copper 
wire of suitable thickness^ flat or round and hammered to give 
it thQ necessary bizarre appearance. The belts are made ac- 
cording to the vagaries of fashion, i.e. paraHel bands, shaped to 
fit given waist measurements, or of increasing width towards the 
centre. In some cases contrasting coloured leather is slotted 
or woven througli clean-cut slits, or punched holes, or the edges 
are “ overcast ” with same material. 

Many examples of good design may be seen in fancy shops, 
and oflier articles of feminine wear will readily suggest adaptation 
to the skilled teacher which can easily be made by the children. 
The work is particularly suitable for Day Special Schools where 
no attempt is being made to prepare for actual vocational work 
before the age-limit of sixteen years is reached. 

In institutions further developments are possible, and sewn 
leather articles, dispatch cases, collar boxQS, hair-brush cases, 
gun cases, golf bags, and valises may be produced under work- 
shop routine and with standard equipment and sewing machines. 
The only drawback to leather work of any description is the 
increasing cost of the material re(piired, and the consequent 
deniand for high-quality work to compensate for the high prices 
charged in the retail establishments for the finished products. 

Coir-mat Making.— The junior work;should be on lines similar 
to that suggested for the Tenderfoot tests of the Boy Scouts 
Association, including full instruction fin knotting, splicing, and 
slinging. Afterwards the pupils can be shown how 61d ropes 
niay be utilised in mat making, thus leading direct lo coi^ rope 
yarn making, to be later used in the manufacture of coir or “ coco * 
mats. 

The materials required are readily obtainable and the ^ tools 
few in number, whilst the prices realised for first-quality Re- 
ductions give a wide margin of profit. ^ 

- Brush Making. — In institutions where effective organisation 
is possible, one of the most remunerative of the possible vocations 
for elder boys is that of brush making. This industry offers 
many advantages, and provides adequate facilities for division 
of labour methods, -by vvhich both “dnepts4>’ and higher gradesj' 
can be kept fully employed. The rougher class ofiboth brushes 
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pi brooms, such as scrubbing, shoe, grate, bannister, sweeps’, 
id saucepan brushes, and bass, hair, and car])et brooms, are 
P within the range of possibilities lundor careful trainii^ and 
ppervision by craff teachers. 

f Other possible vocatv^ms, especially in Institutions for After- 
^re, arc french-polishing* (for both sexes), upholstering (for 
both sexes), baking (for both sexes), house ]>ainting and cleaning, 
bee keeping, poultry farming, and laundry work ior adult 
females, with horticultural and agricultural woik for adult males. 
For the higher-grade t\'}H' of girl patients, lace making, machine 
knitting, ncedlecraft, including machiiK' work and ])lain sewing, 
offer suitable em]doyment, and give that touch of relmed home 
life which materially adds to the moral training and well-being 
of the inmates of those institutions which an* at pri'sent con- 
tinuing the education, mental, moral, and vocational, of such as 
art passed on from ^he Special Day Schools. 
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